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A 11194 Group suppression for Conflict Probe
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A 11196 Hot Key for ODAPS DEC
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application of Mach technique
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A 11425 Conflict Probe ON/OFF feature
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NAS CONFIGURATION CONTROL DECISION

1. TO: NCP/CCD WEEKLY PACKAGE DISTRIBUTION)

3. CCO NUMBER
2. NCP TITLE

12451 - ODAPS. INTERFACE TO OVER-THE - HORIZON
RADAR (OTH B)

4 CASE FILE NUMBER 4 SITE LOCATION & ENDITEM NUMBER

AP310-0DAPS-040 National 1.10

1. ACTION DIRECTED (In accordance with 11002, Change 123)

Accomplish the actions as described in NCP 12451

AAP-300 - INCORPORATE CHANGES TO FAA-E-2713 AS PROPOSED BY THE ATTACHED NCP
AND PREPARE/DISTRIBUTE SCN. ENSURE THAT A COPY OF THE DOCUMENTATION
IS DELIVERED TO ASE-221.
. COORDINATE IMPLEMENTATION OF THE APPROVED CHANGE.
- COORDINATE PREPARATION OF SITE PROGRAM BULLETIN/ELECTRONIC EQUIPMENT
MODIFICATION WITH ATR-200/ASM-400 TO PERMIT IMPLEMENTATION OF
CHANGES .
ATR-200 - PROVIDE A COPY OF THE SITE PROGRAM BULLETIN TO AAP-300.
‘ ASM-400 - PROVIDE A COPY OF THE ELECTRONIC EQUIPMENT MODIFICATION TO AAP-300.
ASE-221 - UPDATE DOCCON AS REQUIRED.
ASE-220 -  UPDATE CM/STAT AS REQUIRED.
S REMARKS

9. DECISION 10. DATE 11, SIGNATURE MDD} TITKE
(e (7 st Ko —

[ tisarproved AAP-300 CCB CHAIRMAN
17LE

DATE SIGNATURS AR
-7/22’/%

12. EXPLANATION OF NCP DISAPPROYAL

_/
- —_—
' /(-/L‘v'\,\,vvxL,vv-\__J
-H CHAIRMAN, AIR TRAFFIC CONTROL CCB (ATR'ZOO).

(Data)

FAA ZArem 18NAN 10 /em @At e mnvendes Dep.mig Erditing




1 NAS CHRANGE PROPOSAL Ig‘,’;‘ Date Received NCP Nu. .e?
(Please Type or Print Neatty) USE i- Page 1 of { {

1. Prescreening Otfice 2. End Item Number 3. Scope of Change 4. Case File Number
O APM-150 O ATR-100 O Loca! ® National
O APM-160 & ATR-200 1.10 O Test O NAS Plan ﬂ‘\P-310-ODAPS-O4O

¢

S. Program Element 8. Life-Cycle Phase 7. Prority
8 En Route O Fhight Service O Interfacility Comm O Requirements Determination MW Normal
3 Terminal C Ground-to-Air O Maint & Ops Support C Subsystem Acquisition O Time Critical
O Other B Operational O Urgent

8. Supplemental Change Form 9. Supplemental Change Number | 10. Baseline Document Type 11. Baseline Document Number
C RCP O CPFS 0O IRD/ICD
0 ECR orTe 0 EEM/PEM
O Emp. Sugg. B Spec. (O Maint. Handbk. FAA-E-2713
0 ODwg. O

12. Originator 13. Originator's Organization 14. Telephone Number 15. Dete Initiated
R.J. Simon AAP-310 267-8341 01/03/90

18. Facllity/Identifier (FACID) 17. Facility Code 18. FA Type Number 19. Serial Number

20. Titie (as descriptive as possible, and If applicable, include location and runway number).
ODAPS Interface to Over-the-Horizon Radar (OTH B)

21. Description: (a) identification of problem, (b) proposed change, (c) interface impact, (d) cost, (s) benefits, (f) schedule, (g) justification
of ime critical/urgent. . . . Y .
a) The ODAPS needs to be able to transmit data to the over-the-horizon radar sites as indicated in the attached

letter of agreement. The information to be transmitted is to be identical to data available for the TMS
interface.

‘ b) Modify the ODAPS communication processing subsystem to add an additional interface port to the = urland
and New York systems. This port will enable the processing of messages that are identical but separare 't mf

the TMS messages and will not utilize the protocol converter unit that TMS requires.
The messages to be utilized in this interface are:

(FZ) - Flight Plan Information

(DZ) - Departure Information

(RZ) - Cancellation

(AZ) - Arrival Information

(AF) - Amendment

(UZ) - Update Information

(TR) - Test Message

(DT) - Data Test

(DA) - Transmission Accepted

(DX) - Retransmit
NOTE: These messages are as approved in NAS-MD-4315.

¢) The interface impact is that of generating a new ICD for the ODAPS that will be generated by the U<t In
addition to this, the modems, lines, and maintenance for the same will be provided by the USAF.

d) Cost is estimated at $150K, to be provided by the USAF.

e) Benefits will be automatic receipt of data to the OTH B sites and elimination of manual interface in pro.:ding
the data.

‘ f) Time to accomplish the software changes is approximately two months.

A

A ra Albsr. Ao

rd

g N/A
(attach additions! sheets If necessary)
22. Title of Originating Office Manager : Signature Date
Acting Manager, En Route Automation, AAP-31+ M” /.
lois K. Smith /N /GO
EEse——— VA




Ve l ¥age c Of
23. Facliity/Sector Review (AT/AF) 24. Regional Review (AT/AF/FS/AS)
Name Routing Symbot Date Concur INon-Concur Name Routing Symbol Date Concur jNon-Concu
C RECOMMEND APPROVAL O DISAPPROVE
(Enter into CMHF, Forward to Prescresning Otfice) (Return 10 Onginator)
Routing Symbol Signature Routing Symbel Signature
Dste | s
Aouting Symbol Signature Routing Symbol Signature
Date Dete
23a. Comments: 240. Comments
(attach additional sheets if necessary) (attach additional sheets if necessary)
25. Prescreening Review APM-150/APM-160/ATR-100/ATR-200 or other
Comments

(attach additional sheets if necessary)

Recommended Must Evaluators O RECOMMEND APPROVAL O DISAPPROVE

(Rewrn Oniginal to Onginating Office

Send intormation Copy 10 AES-410)
Name Routing Symbol Date Concur |Non-Concur
Routing Symbol Signature
Date
26. FOR CONEJGURATION MANAGEMENT USE ONLY t
Del. Y18 /%0
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- ) - ——AMENDMENT 4

T0

ADDENDUM

TO

LETTER OF INTENT
—ODEPARTMENT OF TRANSPORTATION FEDERAL AVIATION ADMINISTRATION cm—

AND

DEPARTMENT OF THE AIR FORCE HEADQUARTERS ESD

1. Authority: This letter amends the 18 April 1988 Addendum to the Letter of intent (LOI) between
the Department of Transportation/Federal Aviation Administration (FAA) and the Department of the
Air Force/Headquarters Electronic Systems Division (ESD), dated 14 August 1987, concerning FAA

provision of flight data in support of the USAF‘s Over-the-Horizon Backscatter (OTH-B) Radar System.

2. Purpose: To provide for continuity of flight data to the OTH-B Operations Centers during and
after the FAA's implementation of the Oceanic Display and Planning System (ODAPS) at the Oakland
and New York Air Route Traffic Control Centers (ARTCC). This amendment clarifies the flow of
information from the FAA ODAPS computers to the OTH-B Operation Centers and more clearly
defines the responsibilities of ESD/TCO and FAA/AAP-1 in establishing and maintaining an OTH-

B/ODAPS interface.

3. Background: Under the authority of the existing LOI, flight data for the East Coast OTH-B Radar
System (ECRS) is “obtained in a passive manner by monitoring the receipt of flight data from the New
York and Miami ARTCC 9020 computers by the FAA Traffic Management System (TMS) . . . at the FAA
Traffic Management Computer Complex (TMCC) located at the FAA Technica!l Center in Atlantic City,
New Jersey.” The flight data is obtained by means of a USAF-funded BYTEX switch and USAF supplied
modems in the TMCC. All 9020-to-TMCC messages are provided to a USAF Flight Data Processor (FDP)

which filters out those message types needed to support correlation of OTH-B radar tracks. Upon



. implementation of ODAPS, Oakland ARTCC will send oceanic flight data to the West Coast Radar
B System (WCRS) at Mountain Home AFB, Idaho,and New York ARTCC will send oceanic flight datato

the East Coast Radar System (ECRS) at Bangor ANGB, Maine. The TMCC will receive oceanic flight

data from both Oakland and New York.
4. Agreement:
a. ESD/TCO will:

M Furnish dedicated communications lines, modems and interface adapters for the
data transmission from ODAPS to the OTH-B flight data processors. Maintenance
and replacement of the lines and modems will be the responsibility of the USAF.

(2) Accomplish software modification in the ECRS Flight Data Processor (FOP) and

. design the WCRS FDP to enable these processors to accept the flight data directly
from ODAPS in such a way that the processors will appear identical to the TMCCin
their execution of the message level protocol. Additionally, ESD/TCOX will fund
on a cost reimbursement basis the necessary software modifications to ODAPS to
accommodate the OTH interface following advance coordination and ESD/TCO
approval of associated costs and determination of budgetary requirements.

(3) © Coordinate with the FAA in development and execution of test plans and
procedures for the ODAPS/OTH-B interface.

(4) Develop, for FAA approval, an Interface Control Drawing (ICD) for the
ODAPS/OTH-B interface which will become part of the interface Control Drawing

. for System interface of the Radar Set, AN/FPS-118 ECRS/WCRS, dated 1 Decem ber

1988.



‘- (5)

-— C e e————

Keep the FAA informed of the schedule for WCRS imp|ementa-tion.

- ———— —

_ __(6)_ Verify and demonstrate that the OTH-B flight data processors are compatible with _
the ODAPS communications protocol; i.e., can send DA, DR, DT and DX messages
————- _ tothe ODAPS computers. - - . .-
b. FAA/AAP-1 will: -

(1)

(2)

(3)

(4)

Provide ODAPS oceanic flight data from the New York and Oakiand ARTCCsto
the USAF’s OTH-B Operation Centers at Bangor, Maine and Mountain Home AFB,
Idaho, respectively. The data to be provided is the same as the data currently
being provided in accordance with the TMS-to-Interim Flight Data Processor

(IFDP) Interface Control Document (ICD), dated 18 July 1986.

Modify the ODAPS software such that data currently being sent to TMCC will also
be sent to OTH-B Operations Centers via dedicated ports and communication
circuits. The modified ODAPS software will have the same built-in protective logic
that is designed to protect ODAPS in event of equipment/line failure at the USAF
facilities. Additionally, there will be an active protocol that allows for separate

adjustment of the TMCC and OTH-B protocol parameters.

Provide the USAF’s flight data interface contractor with copies of ODAPS test

plans and test/acceptance procedures documents.

Coordinate, as required, with the ODAPS contractor for testing of the

ODAPS/OTH-B interface.



‘ ) Provide the USAF flight data contractor with 3 letter cenifying the ODAPS/OTH-B
—— . ) irjterfa.ce. - - o

e R . e — - . — e —_— e - ——

(6) - The FAA will not be responsible for manual coordination of OTH-B data in event

of equipment outage. _

(7)  Provide for the installation of the USAF supplied modems for the primary and

redundant circuits.

(8) Coordinate with the Operations Center for testing and checkout of equipment
Upon determination of circuit degredation/failure, coordinate with the
Operations Center and switch modems and/or circuits as required.
S. Effectivity: Thisamendment is effective upon signature and will remain in effect until itis
rescinded or amended by mutual agreement, or is replaced by a formal inter-agency Memorand.~ ¢*

Understanding (MOU).

JOHN O. LENZ, Col, USAF

Program Director

Over-the-Horizon Radar Systems Program Office
Deputy Commander for Tactical Systems

qu k\b-u %3 12 /3/¢9



— =
.« e .

e
e & » &
W W W wwww -
e e .

L] » L]
WWwWwWwwuwwwwwwww www
. .

» e * o & & @
CRCEVREVEV. RV RS R A i o

RO RO PO 1= = b s b s et P et s b
. . .

.

®» & »
[« N, T - VX B X o

. .

L]
[CRCIE S0 SR U R I B
« e » e 2 8 =

WWwwiwwwwiwwwdpheNee
. . . .
Y e

. . . .

e FEEFEWND

. . . ° . -

. .
[o NNV IR S R PR b R

.

.
wv e W

(o B a0 W < SN - BP op SR SN SR S VN L
. L I

»
wN -

woEewN

TABLE OF CONTENTS

SYSTEM INTRODUCTION .

SCOPE .

GENERAL .

ODAPS FLIGHT DATA PROCESSING SYSTEM
INTRODUCTION . . . N
AIR TRAFFIC CONTROL ENVIRONMENT .
CONTROL TOOLS . . . . « e e s
FLIGHT DATA PROCESSING e e e e s

FLIGHT PLAN DATA INPUTS . . . . . .
FDP SYSTEM STORED DATA . . . . . .
PROGRESS FUNCTIONS . . . . . .
ODAPS FDP FLIGHT PLAN OPERATIONS
CONTINENTAL U.S.
OTHER FLIGHT PLANS . . . . . .
AIR FILE . . . « + « « . .

BULK FLIGHT PLAN. . . e e e e e
FACILITY TRAFFIC COUNT. . . . . .
INTERFACE DISCUSSIONS . . . . .

ODAPS FLIGHT PLAN OPERATIONS CONCEPT

TRANSITION TO ODAPS . . . . . . .
FIX REPORTING . « & « « o ¢ « & o &

CONFLICT PROBE . . . . + &+ « « « &
FIX TIME CALCULATION . . . . . . .
DEFINITION OF FIX POINIS . . . . .
FIX POINT DETERMINATION . . . . . .

POST DETERMINATION . . . . . .

COMPUTATIONS FOR FIX TIME CALCULATION .

ALLOWABLE FIX TIME DEVIATIONS . . .
APPLICABLE DOCUMENIS . . « . . . .

DOCUMENT APPLICABILITY . . . . . .
FaA SPECIFICATIONS . « . ¢ + &+ « &
FAA STANDARDS . . . « « « & o ¢ « &
OTHER FAA DOCUMENTS . . . . « « « &
OTHER DOCUMENTS . « ¢« « « ¢« « o« « &
PRECEDENCE OF DOCUMENTS . . . . . .
SYSTEM REQUIREMENTS SUMMATION . . .
INTRODUCTION . . . « « o « o ¢ o &
SYSTEM REQUIREMENTS . . . . . . .
OPERATIONAL REQUIREMENTS . . . .
FLIGHT DATA PROCESSING . . . .

DISPLAY PROCESSING

PROBE ANALYSIS

INTERFACES . .
SUPERVISORY/PLANNER POSITION .
INFORMATION REQUEST .

(CONUS) DEPARTURES .

OVZRVIEW

\O\O\D\clmmmmw\A\JO\UIU'UlUIU\UoUlL\Dbbwlomlot—‘r-r—‘

—
- — O 0

—
&

14
14
15
D
15
16
16

17
18



. . - . .

.
(el =Rt B« SV R R I - WS I L
.

o

« » e
.
[ 3 I and

L[]
w
L -
RO 4t et et b e e e e e
.

»
[

e .
.
[ 3= 2 ol

.
WWwWwwwwiwwwidr N~
-

. .
~Nowm e sl
.

L]
-

* e
e o @ i
w»n s wn e

L]
E WP RN NN ND -
H
RPN -
[ ]

TABLE OF CONTENTS

(CONTINUED)

ADAPTATION O T
MESSAGES, INPUT CHECKING AND VALIDATION CRITERIA
GENERAL . e e e e e e e e .o
MESSAGE DESCRIPTION e e e e e e e e e s e
MESSAGE SIZE . + + ¢ ¢ « o o s o s o & o « =
FIELD DEFINITION . . ¢ & « o o o ¢ o o & « =
ELEMENIS . . . e e e e e e e e s e e e
MESSAGE ACCEPTANCE e e e s e s e s e s e e
MESSAGE CHECKS . . . . . . e e
FIELD 00 (SOURCE IDENTIFICATION) CHECKS « .o
FIELD O1 (MESSAGE TYPE) . . . « ¢ ¢ « ¢ « o & &
LOGIC CHECKS '+ v v ¢ ¢ v ¢ o & o o o o o o o &
DATA CHECKS + o ¢ ¢ o o o o o s o o s s o o o« =
COMPATIBILITY CHECKS . . « « o o o ¢ & &« o o &
GENERAL LEGALITY CHECKS . .« ¢« & o ¢ ¢ o« o ¢ o &
ERROR MESSAGES . . ¢ ¢ ¢ o ¢ o o o« o ¢ o o o

MESSAGE TYPES « « ¢ ¢ o o o o o o o o o ¢ o o o
FIELD 10 (ROUTE) CHECKING . . « « « o & &« « &
FIELD 10 ELEMENT DESCRIPTION . . . « « « ¢« « .
FIELD 10 (ROUTE) FORMAT CHECK . . . « . « « « &
FIELD 10 FORMAT . ¢ « ¢ ¢ o o o ¢ o ¢ o o o o &
FIELD 10 SIZE . . + & ¢ « « + & o s eee s e e
ROUTE LOGIC AND ADAPTATION CHECKS e e e s e e s
FIRST CONVERTED FIX DETERMINATION . . . . .
SECOND CONVERTED FIX DETERMINATION . . . . . .
LAST CONVERTED FIX DETERMINATION . . . . . . .
CONNECT CHECKS . . « ¢« ¢« o + ¢ & o e e e s
CONNECTIONS BETWEEN FIXES AND ADAPTED ROCTES
ADAPTED ROUTE TO ADAPTED ROUTE CONNECTIONS

SPECIAL ELEMENT CHECKS . . . . . « « . . .
DISTANCE CHECK . . . ¢ ¢ ¢ « o« ¢ o o o o o &
ADAPTATION CHECK . . . . ¢« ¢« « « « & N

ROUTE CONVERSION AND POSTING (EN ROUTE) e
ADAPTED ROUTE CONVERSION AND POSTING PRIORITIES
ELIMINATION OF DUPLICATE POSTINGS . . . . .
DIRECT ROUTE CONVERSION AND POSTING PRIORITIES
POSTING FORMAT . . ¢ ¢ ¢ o o o o o o o o o o
DIRECT ROUTE POSTING PRIORITY . . . . « « « « .
DIRECT-ROUTE FILED-POINTS . . . « ¢« ¢ « « « &
FIX POSTING LINES . ¢ « « ¢ ¢ ¢ ¢ o « o o o &
ROUTE SEGMENT INTERSECTIONS . . . . ¢ « « . &
CLOSEST POINT TO FOCAL POINT FIX . . . . .
LATITUDE AND LONGITUDE . . . ¢ ¢ « & ¢ o & &
ADAPTED DIRECT ROUTE PROCESSING . . . . . . .
SPECIAL POSTING REQUIREMENTIS . . . . « « « &

ii




f

f o

N O O O O T R I U T U C O T e
Hadi ! adih

N A N S P S P ol Y S SR S A X

Wwwwwwwww
. « & s e

POl S Y R R S S e o
« = o L 4

. .

e« o o @
PPN N NDN

e - - - - N« N -
Sl e e e e
I N N R
. .
>

. . . . » . . .

L] .

LUV UMUMEREEEPFWWWWWRRNDRNDRRNDR =

—t —

. .« »
WU w -
.

s e » s & o e o
LU N PN B R

e » &
(G g VU I L g

.
w oW

=Wt

.

w o -

TABLE OF CONTENTS

(CONTINUED)

ALTITUDE PROCESSING . .

ALTITUDE FORMAIS . . .

DEPARTURES . . . . . « « «
PROPOSED DEPARTURES . . . . .
ACTIVATION MESSAGES . . . . .
OTHER FLIGHT PLANS . . . . .
AMENDMENTS . . . + « « « « &
TRANSITIONS . . . . . « « .+ &

FLIGHT DATA PROCESSING . . .
PROCESSING DESCRIPTION
MESSAGES, INPUT AND OUTPUT
AM (AMENDMENT MESSAGE)
SOURCES .« « + «v « « o o « o &
CONTENT . .
ACCEPTANCE CHECKING .

FLIGHT IDENTIFICATION FIELD (02) .

REFERENCE FIELD (12) . . . .

AMENDMENT OR CORRECTION FIELD
PROCESSING LOGIC . . +. « « .
OUTPUTS . . . . .
CM, CR (CORRECTION MESSAGES)
SOURCES + v « o « o =« o o « &
CONTENT © ¢ « ¢ ¢ o « o o o &
ACCEPTANCE CHECKING . . . . .
PROCESSING LOGIC . « « « . .
OUTPUTS . . . . e e e .
DEP (ICAO DEPARTURE) e . .
SOURCE v v v ¢ o o o o & o &
CONTENT . . . . . . .
INPUT CHECKING AND PROCESSING .
OUTPUT & &+ ¢ v & o + o o + &
DM (DEPARTURE MESSAGE) . . .
SOURCES o « o « « o o o o o &
CONTENT + « v ¢ « o o o o o »
INPUT CHECKING . . . « « .« .
PROCESSING LOGIC . . . . . .
OUTPUTS . . e e e e
FP (FLIGHT PLAN) e e e e .
SOURCES . . e e e e e e
CONTENT « v &« v « o« « o o o o &
INPUT CHECKING . . . . . . .

PROCESSING LOGIC e
QUTPUTS . . . . e v e
FPL (IACO FLIGHT PLAN)

(17)



Pl S Rl R R P B ol R R R A R i B B R L B A O R B R SR R SR S S S R Rl ol Sl Sl i Sl o

- » [] [ ] » L] »
] ] . . ] »
W B W

® & & » & & =
o e - *
[V SN VERN S B

[ ] . [ ]
»
> e [V I VU RN X W

. »
L] L[]
[V S WS B U

*« s e ® & 8 & e =
. [ I L] . . L] .
»meEwNn - (VRN VO L

* . .
bt b et ek et et b et b b et b b b et et b et et et et b et e = D D D D WO WO 000000000000 N SNIESNNNO OO
. N .

FPLWWWLWWWLWRRPP DO, 0000000

&S W

RPN MNP PDODPDNONDRMBPODPDDPODNNPPRPNMDRPDPDPDRDDRDPROPDPDDRDNOND DI
L] -

.
—

TABLE OF CONTENTS

(CONTINUED)

SOURCE
CONTENT .

INPUT CHECKIVG AND PROCESSING .

OUTPUT

FR (FLIGHT PLAN READOUT
SOURCES . . . « « . . .
CONTENT . ¢« ¢ « « « « &
INPUT CHECKING . . . .
PROCESSING AND OUTPUTS
HM (HOLD) . . . . . . .
SOURCES . . +« « « « « &
CONTENT . . . + + « . .
INPUT CHECKING . . . .
PROCESSING LOGIC . .
OUTPUTS . . . . . .

MP (MISSION FLIGHT PLAN)
SOURCES . . « « « + .« &
CONTENT . . . « « « « .
INPUT CHECKING . . . .
PROCESSING LOGIC . . .
OUTPUTS . « . ¢ &« « o
PR (PROGRESS REPORT) .
SOURCES . . . . .« . . .
CONTENT . . . . . . . .
INPUT CHECKING . . . .
PROCESSING LOGIC . . .

REQUEST)

OQUTPUTS . . . ¢« &+ v ¢ o v o o &
PV (PROGRESS REPORT VALIDATION)
SOURCES . . . « « « ¢«
CONTENT . . . . . « . .

INPUT PROCESSING . . .
PROCESSING LOGIC . . .
OUTPUTS . . . + + « « .
RS (REMOVE STRIP) . . .
SOURCES . . . . . . . .
CONTENT . . . . . . . .
INPUT CHECKING . . . .
PROCESSING LOGIC . . .
OUTPUTS . . . . . . . .
SR (STRIP REQUEST) . .
SOURCES . . . « . . . .

TD (TEST DEVICE) . . .
SOURCES . . . . . . . .

. - . .

. » L] .

. . L] 3

CONTENT . . . . e
INPUT CHECKING AND PROCESSING .
OUTPUTS . . . . . . .

iv

43
43

43
43
44
44
44
44
L4
L4
44
44
45
45
45
45
45
45
46
46
46
46
46
46
46
47
47
47
47
47
47
a7
47
47
47
47

47
48
48
48
48
48
48
48




—
s W

I N
o e
(W RV IR T S i S i

.
—

.

s w M-

oM OOy N
. . .

.
£ wee

[ Y e e e el

PN P I I ol O o ol
NN NN
*

. .
(W, TP S OV I S I

-
—

.
o
.

PN N N I R R O
o

.
o
. . . . .
W W W N NDNNRND e
. o . . e o

PN R ol I ol
w~NwNoO oo oo OO

TABLE OF CONTENTS

(CONTINUED)

CONTENT . . .
INPUT CHECKING AND PROCESSIVG .
QUTPUTS . .
TR (TEST MESSAGE) .

SOURCES . . . e e e e e e e
CONTENT . . . e e e e e e e
INPUT CHECKING ..

RESULTS . . . .

(RC) SECTOR ASSIGNMENT REQUEST.
SOURCES « + « ¢ ¢ » o o o .
CONTENT . & ¢ ¢ o o o o s o o @
INPUT CHECKING. . « « « « « &

PROCESSING LOGIC. . e e e
(SA) SWITCH ACTIVITY MESSAGE. .

SOURCES . . « « « o « o o o =«
CONTENT . . . « o o o o o« o
INPUT CHECKING. . . . « « « « -
PROCESSING LOGIC. . . « « « .« &
OUTPUIS . . . .« . e e e e e e
ROUTE CONVERSION AND FIX POSTING
FIX TIME CALCULATION . . . . .
MACH SPEED ASSIGNMENT . . . . .

FLIGHT PLAN POSIT:ION EXTRAPOLATION

FP PAST FIX AND FP NEXT FIX . .

CONFLICT PROBE SUPPORT
CONFLICT PROBE FUNCTION .

.

EXTRAPOLATI N STATUS . . . . .
PRESENT POSITION FIX . . . . .
WINDS ALOFT . . . « e
INPUT/OUTPUT MESSAGES (RESULTS)
UW (UPPER WINDS) . . . « « «
'SOURCES e
CONTENT . . . . e e e e e s
INPUT CHECKING AND PROCESSING .
RESULTS . . . « « . . « s e s
UP (UPPER WIND REQUEST) e e e e
SOURCES « & v ¢ ¢ o o ¢ o o o &
CONTENT . +. « ¢« o o o o o« o o o
INPUT CHECKING . . « « « « « =
RESULTS . . . . . .
POS/AEP (POSITION REPORT/AIREP) .
SOURCES . . . .« «+ « &« &+ « &
CONTENT . e e e e e e e
INPUT CHECKING . . .« « « « « &
PROCESSING . . . . . .

Sl S
O O O

-~

[l S
O O O D

e

1

[CIRVINV]
o OO

vl

.

WU LY U U U U U U U U e s U U [VORVINCINVINVT
L‘bbbt‘bU|wwwri—'r—*r——‘r—*r—-'wooo

LY LI S e

UIUIU|U'U|U|UlUIUIU1UlUIU

N~ OO O U U U U U



TABLE OF CONTENTS

(CONTINUED)
4.8 DISPLAY PROCESSING SUPPORT 33
4.9 INTERFACE PROCESSING SUPPORT 33
5. DISPLAY PROCESSING « v o « o o o o o o o « o o o =+ = 39
5.1 DESCRIPTION & v v o = o o o o o o o o & o o o o o o = 60
5.1.1 PVD DEVICES . . . . O 60
5.1.1.1 DATA ENTRY CONTROLS (DEC) e e e e e e e e e e e e 60
5.1.1.2 CATEGORY/FUNCTION CONTROLS . « « « « o « o o o o « =« 60
5.1.1.3 QUICK ACTION KEYS . + « & « ¢ ¢ o o o & o o o o o o s 60
5.1.1.4 TRACKBALL . & o o o o o o o o o o o o o o o o o o o s 61
5.1.1.5 ALPHANUMERIC KEYBOARD . « « &« « o« o o o ¢ o s o = o ¢ 61
5.1.1.6 NON-DEC CONTROLS « &« =+ « o« o o o o o s o o o o o + o 62
5.1.1.6.1 DISPLAY FILTER KEYS . « + « ¢ « o o o o o s o o o o o 62
5.1.1.6.2 FIELD SELECT KEYS « « « « o ¢ o o o s o o o o o o o = 62
5.1.1.6.3 RANGE CONTROLS & & ¢ « o & o o o o o o o o o o s o o 62
5.1.1.6.4 OFFCENTERING KEYS . . . e e e e e 62
5.1.1.6.5 FLIGHT PLAN POSITION SYMBOL HISTORY CONTROL . e e e 63
5.1.1.6.6 DATA BLOCK LEADER LENGTH CONTROL . . « « .+ « « « . . 63
5.1.1.6.7 DATA BLOCK VELOCITY VECTOR LENGTH CONTROL . . . . . . 63
5.1.1.6.8 MODE KEYS . « « « « « e e e e e e e e e e 63
5.1.2 FLIGHT PLAN POSITION SYMBOL DISPLAY FUNCTION . . . . 64
5.1.3 AIRSPACE RESERVATION . « & & v o o o o o s o o o o o 64
S.1l.4 DATA BLOCK OFFSET + + « o o o« o o o = o s s o o o o = 63
5.2 INPUT MESSAGES « o o« « o « o o « o o o s o o o o o s 63
5.2.1 QX (DROP TRACK ONLY) . &« « & « ¢ o o o ¢ o o o o o & 63
5.2.1.1 SOURCES « o o « o o o o o o o o s o o o o o o o o o s 66
5.2.1.2 CONTENT « o o o o o o o o o o o o o o o o o o o o o = 66
5.2.1.3 INPUT CHECKING AND PROCESSING . « « « ¢« « o o « &« « - 66
5.2.1.4 PROCESSING AFTER ACCEPTANCE . . . ¢ « « o« ¢ o &+ ¢ o & 66
5.2.1.5 RESULTANT OUTBUTS « + « ¢ « o o o o o o o o s o = o = 66
5.2.2 QP (POINT OUT) '« v « o o o o o o o o o o o o s o o o 66
5.2.2.1 SOURCES « = o o o o o o o o o o o o o o o o o o o o 66
5.2.2.2 CONTENT . . . . e e e e e e e e e e e e e 66
5.2.2.3 INPUT CHECKING AND PROCESSING e e e e e e e e e e 66
5.2.2.4 PROCESSING AFTER ACCEPTANCE . . « « « « « ¢ « o o« o 66
5.2.2.5 RESULTANT OUTPUTS ¢« o & o « o o o« « o o o o o o o+ o 67
5.2.3 QP (REPOSITION LIST) . + ¢ o & o o o o o o o ¢ s = = 67
5.2.3.1 SOURCES « = o o o o + o o o o « o o o o a8 s o o o o o 67
5.2.3.2 CONTENT . .« « « « & e e e e e e e e e e 67
5.2.3.3 INPUT CHECKING AND PROCESSIVG e e e e e e e e e e 67
5.2.3.4 PROCESSING AFTER ACCEPTANCE . . « « « o o o« ¢ o « o = 67
5.2.3.5 RESULTANT OUTPUTS . . « « « . e e e e e e e e 67
5.2.4 QP (REQUEST/SUPPRESS DATA BLOCK) e e e e e e e e 68
5.2.4.1 SOURCES « o o « « o o o « o o o o o s o s s o o o o o 68
5.2.4.2 CONTENT + « v o o o « o o o o o o o o s o o o s o s s 68

v-i



. . . . . »
. . . .

. . .
o - LN EL R R IRV, IV R e i
[ » .

. . . .
. . . .

Vit Lt LU n v b U Lnoan

] * @
PR DR DD D
L] L2

.
.

(O RN RV NV RV NV IRV IRV, IRV RV RN
- e o o & o & @
. . * o o »

.
O WO 000000 0000 00 S~ NN
. . .

. . e e s .
—t et e et P s e e et e p \D D

it o et 2 = OO OO O o
. S who -

. .
.

s W

. -
3

N RVLURGCEGEVRY R IRV R RV RV IV RV ]
WWRhPDMNMNPDRPRR DD

.
[

(O S

TABLE OF CONTENTS
(CONTINUED)
INPUT CHECKING AND PROCESSING . .

PROCESSING AFTER ACCEPTANCE .
RESULTANT QUTPUTS .

QU (ROUTE DISPLAY) . . « &« & & « o &
SOURCES o « ¢ o o o o o « o o « o s
CONTENT . . & ¢ ¢ « o ¢ o o o & . .

INPUT CHECKING AND PROCESSIVG o 0 e
PROCESSING AFTER ACCEPTANCE . . . . .
RESULTANT OUTPUTS . . . « ¢« « « « « &
QZ (DATA BLOCK OFFSET) . . . . . . .
SOURCES « « « o« o o o s s s s o o s o
CONTENT . ¢ & o o o o o s o 2 s o o
INPUT CHECKING AND PROCESSING . . . .
PROCESSING AFTER ACCEPTANCE . . . . .

RESULTANT OUTPUTS . . . . « « « « .

. . - - . .

- . - -

CT (CONSTRUCT/DELETE TEMPORARY AIRSPACE RESERVATION)

SOURCE . & & ¢ ¢ o o o o o o o o o
CONTENTS . . . e e e e e e e e e
INPUT CHECKING AND PROCESSING . . . .
PROCESSING AFTER ACCEPTANCE . . . . .
RESULTANT QUTPUTS . . . « « « & o & &
QN (DATA BLOCK TRANSFER - ACCEPT DATA
SOURCES « « « « « o o o o o & o « o
CONTENT . &+ o ¢ + o o o s o o o o s o
INPUT CHECKING AND PROCESSING . . . .
PROCESSING AFTER ACCEPTANCE . . . .

RESULTANT OUTBUTS . « « « « o « o « &
QT (START TRACK). « « « « « = « = « -
SOURCES o « « o o o « « o « « « « « &
INPUT CHECKING AND PROCESSING . . . .
PROCESSING AFTER ACCEPTANCE . . . . .
RESULTANT OUTPUTS « « « « « o « « « .
QR (REPORTED ALTITUDE). . « + . . . .
SOURCES o « « o o o = o o « o o o o
CONTENT « o o o « o o o o « o o o o &

INPUT CHECKING AND PROCESSING . . . .
PROCESSING AFTER ACCEPTANCE . . . . .
QZ (ASSIGNED ALTITUDE). . . . . . . .
SOURCES . « ¢ ¢ v o ¢ o o o s s « o =
CONTENT . . . « . e .

INPUT CHECKING AND PROCESSING .
PROCESSING AFTER ACCEPTANCE . . .
RESULTANT OQUTPUTS . « « ¢ « o« « « &
OQUTPUT MESSAGES . . . . . . e
COMPUTER RESPONSE WESSAGES . e

vil

* o e . . .
. > e . .
L] L] . - . . .

BLOCK TRANSFER

. . . . . e - .



” & »
.
[N Il ol
[ .
Moo

cooouvuuLwune s PRPPFLLW

* & o » o
[ I ad

. . L]
- . . .
.

P e s et P =

L]
W W wwwwNn -
. L]

o‘a\a‘a‘o‘O‘O‘O‘O‘O‘U‘U‘U‘UU\U'UU"J‘U‘U‘UU\WU‘U\W
. . ¢ & & & ® s » o ¢ & 8 o » P . e .
e 5 ¢ » e & @ ¢ ¢ o & @ * o o
W W WM
s o .
w N - [V S VA By

FhPWWLWWWWWWWPD RPN -

oo OCONONOOONONO
P

)

TABLE OF CONTENTS

(CONTINUED)

ACCEPTANCE MESSAGES . 73
REJECTION MESSAGES 73
PVD OUTPUT RESPONSES 76
MAPS e e e e e e e e 76
SECTORIZATION + « « « o « « e e e e e 77
AIRSPACE RESERVATION . v o o o o o o o o o o o o « & 77
MR (MAP REQUEST) . « « « « « « + « e e e e e e e 77
SOURCES - « v « « o o o o o o o o o o o o o o o o o 77
CONTENT . « o v o o o o o o o o o o o o o o o s oo 77
INPUT CHECKING « « « o o « o o o o o o o o o o o o 77
PROCESSING LOGIC AND QUTBUTS & = o v @ o o o o o o 77
DATA BLOCKS (DBS) « « o o « o o o o o o« o s o o o + = 77
DATA BLOCKS (DB) '+ « o « o o o o o o « o« .. 78
UPDATE MESSAGES . . . . . e e e e e e .. 79
TABULAR LISTS » « « o « o « o o « o o o o o & 79
OVERDUE LIST .« « o o « o o « o o o o & e e e e e e 79
PROBE ANALYSIS LIST . « « « « « « « e e e e e e e 79
CONFLICT PROBE ANALYSIS . . . . . . e e e e e e 79
DESCRIPTION « « « o o « o o o o o o o o o« « = C e e 79
PROBE ACTIVATION « « o o o o o o o« o « o o o o o o o 79
SEPARATION FACTORS « « « « « « « « « =« e e e e e 81
PROBE ANALYSIS FUNCTION . « + « « = « « + = C e e e 82
LONGITUDINAL CONSIDERATIONS . . « « « « « . C e 82
LEVEL FLIGHTS « o o o « « o o o o o o o o s o o o & 83
ALTITUDE TRANSITIONING PROBE . « o « « « « « « « 83
APPROVAL REQUEST PROBE . . « & « o + « « o + . 84
TRIAL AMENDMENT PROBE . « « « « « « « « & - C e e e 84
OUTPUT TO THE PUDS < o o « o o o o o o s o o o o o 84
CONFLICT PROBE CONTROLS « « « « « o « o « « « o . 85
PROBE ANALYSIS REQUEST/ACKNOWLEDGEMENT MESSAGE (PA). 85
SOURCES « o o « o o o « o o o o « o o« s o« o o o o o 36
CONTENT « « « o o o o o o o o o o o o o o o« C e e 86
INPUT CHECKING AND PROCESSING . . o « o « ¢ o o o + « 87
PROCESSING AFTER ACCEPTANCE + o & ¢ o o o « o o o o o 87
RESULTANT OUTPUT « « « « o o o o o o o o o o o o o = 87
OUTPUTS » « o v « o o o o o o o o« o o o o o o o o = 88
TABULAR RESPONSES « o « = o = o o o = o o o o o o o = 88
FOR THE SUBJECT FLIGHT . « « « « « « . C e e e 88
FOR THE POTENTIALLY CONFLICTING FLIGHT(S) » - - « . 89
EXAMPLES OF TABULAR DATA ARE AS FOLLOWS . . . . . . . 90
GRAPHIC OUTPUT TO PVDS . . . . . . e e e e e e e 91
OUTPUT TO THE LINE PRINTER . « « « « « « - C e e e 91
LOGGING = « o « o « o o o o o o o o« o o o & e e e e 1
AT (ACCEPT TRIAL AMENDMENT. . « « & o « « « « » « + & 91
SOURCES « « « o o o o o o o o o o o s o ¢ o o o o o« 91

viii



. . < . .
UL uu e &
T e e e
W RN

. .
s = s
W W

OO ON OV OV
«

-~
. . »

o s & ® @
¢« » .
WS

. .
W -

WO 000000000~~~ NNNOWUV N

R R R R I R R R e I B B B e B B B
.
o

e o a e
.
N

CR IR R NI R Bl el o
. .

.

.
P VSR L e

.

00 00 OO0 00 0O OO 00 0O QO OO 00 OO0

were PN DN
s o & e

TABLE OF CONTENTIS

(CONTINUED)
CONTENT . . . e e e e e e e e e e 92
INPUT CHECKING AND PROCESSIVG e e e e e e e e e e 92
PROCESSING AFTER ACCEPTANCE . . . . « « « « o o « o 92
RESULTANT OUTPUTS . . . . e e 2
CONFLICT PROBE GROUP SUPPRESSION MESSAGE (sc) . e e . 92
SOURCES + & « o o o o o o o o o s s o s o o o o o o 92
CONTENT « « « o o o o o o o s o o o o o s s o o o o o 92
INPUT CHECKING. « o « o o o o o o o o o &+ o o o o o o 92
PROCESSING LOGIC. « « « & « o o o o o o o o o o » = = 93
RESULTANT OUTPUT . « « o o o o o o s ¢ o s » s o o o ¢ 93
INTERFACES . . e e e e e e e e e e e e 93
DOMESTIC ARTCC AUTOMATION SYSTEMS e e e e e e e e 93
ARINC « v o o o o o o v o s o s o o s o s v o o s o s 93
AFTN & v e e e e e e o o o o s o o e e e e e e e 93
NORAD « v « o o o o o s o a8 o o o o s o s o o o o o s 935
WMSC . . e e e e e e e e e e e e e e e 95
NON-U.S. ATC SYSTEMS e e e e e e e e e e e e e e 95
IFSS/FSS/FDIO & v « o o o o o o o o o o o o o o s v = 95
FDIO INTERFACE . « v o « « o o s o o o« o o o s o = = 95
LOCAL CRT DISPLAY . « « « o o o« o o o o o o o o « ¢ = 95
REMOTE CRT DISPLAY . . e e e e e e e e 95
FDIO ALPHANUMERIC KEYBOARD INPUT e e e e e e e 96
FLIGHT STRIP PRINTER « « « « o « o o o o o o & o & = 96
OTHER EQUIPMENT . « o « o o o o o o o o o o o o o o = 96
SUPERVISORY TERMINALS o & « ¢ o« o o o o o s o o o o o 96
CARD READER « & « o o o o o o o o o o s o o o v o o o %6
LINE PRINTER & « « o o o o o o o o o o « o o o s & =« 96
MAGNETIC TAPE UNITS « « « & o o o o o o o o o o o o o 96
DISK UNITS « « o o o o o o s s o s o « o o o o o o o 96
NADIN . . « « « & . e e e e e e e e e e e e e 96
INTERFACILITY MESSAGES e e e e e e e e e e e e e 97
SUPERVISORY AND PLANNER AND MISCELLANEOUS MESSAGES . 99
SUPERVISORY POSITION DESCRIPTION . . . . . « « « « - 99
SUPERVISORY MESSAGES . « + v o o « o o o o o o o o = 99
PLANNER MESSAGES . « « « o « « o o o s o s o = o « s 99
MISCELLANEOUS MESSAGES + « « « o o o o o o o o o o = 100
ICAO MESSAGES . . . . e e e e e e e e e e e e 100
GI (GENERAL I\FORWATION) e e e e e e e e e e e 100
SOURCES » + = = o o o o o o s o o o s o o o o o s o o 100
CONTENT » « + o v v o o s o o o o o o o o v v s s o = 100
INPUT CHECKING . . . e e e e e e e e e e e e e 100
PROCESSING AND OUTPUTS e e e e e e e e e e e e e 101
NAT TRACK MESSAGES. + « v « & o o o o v s o o o o & = 101

ix



TABLE OF CONTENTS

(CONTINUED)

9. BEACON CODE ASSIGNMENTS « + v « & o o o o « o o o « = 101
9.1 GENERAL . . . . e e e e e e e e e e e e e e e e 101
9,2 ASSIGNMENT conss e e e e e e e e e e e e e e e 101
9.3 ASSIGNMENT QUALIFICATION .+ &« v &« « o o o ¢ o o o o & 102
9.4 ASSIGNMENT TIMING . . . . . e e e e e e e e e e e 102
9.5 ASSIGNMENT LOGIC . v « v « o o o s o = e e e e e .. 102
10. ADAPTATION . . . e e e e e e e e e e e e e e 102
10.1 FIX POSTING AREA (FPA) STRUCTURE '« & ¢ ¢ o o « o o 103
10.2 SECTOR STRUCTURE . « ¢ &« « « o o o o o« o o C e e e . 103
10.3 NODES « o o o « o o o o o o o o o o o o o o o o o . . 104
10.4 FIXES . « « « + & e e e e e e e e e e 104
10.4.1 INTERCENTER COORDINATION le e e e e e e e e e e 104
10.5 ADJUSTED ROUTES . . « « + + . e e e e e e e e e . 104
10.5.1 ATS ROUTES . « & & « o o »+ =« e e e e e e e e e e 104
10.5.2 ADAPTED DIRECT ROUTES . . . « « . . e e e e e e e e 105
10.6 S=LINES + « « o o« o o o o o o s o s o o« o o o o . . . 105
10.7 PARAMETERS « ¢ o o o o o o o o o o o o o s « o o o o 105
10.8 MONITOR PARAMETERS &« ¢ o o « « o ¢ o o o o o o o « o 105
10.3 * MESSAGE ADAPTION & &« & « o o « o o o o o o o o o o . 105
10.10 DEVICES . « « « « « « « & e e e e e e e e e . e 106
10.11 GEOGRAPHIC MAPS ¢« v « o o « o o o o o o s o » o o & o . 106
10.12 UPPER WIND TABLE (WINDS ALOFT) e e e e e e e e e e 106
11. SYSTEM RECOVERY AND RECORDING . « « « o o ¢ « « o & . 108
11.1 DEFINITION OF RECOVERY DATA . . « ¢« « « « o « o o o« o 108
11.2 RECORDING OF RECOVERY DATA . « & « « + « o & .« e e 108
11.3 CONTENTS OF RECOVERY DATA RECORDING ......... 109
11.4 FREQUENCY OF RECOVERY DATA RECORDING . . . . . . . . 109
11.5 RECOVERY DATA RECORDING DESIGN CONSTRAINTS . . . . . 109
11.6 UTILIZATION OF RECOVERY DATA FOR STARTUP/STARTOVER . 110
11.6.1 UTILIZATION OF RECOVERY DATA FOR THE RE-ESTABLISHMENT

MODE &« « « o o o o o o o o o o o o o o o o o s o o 111
11.6.2 RECONSTRUCTION OF DISPLAYS . « « o« « o o o o o o o 111
12. HISTORICAL RECORDING AND DATA REDUCTION . . . . . . . 111
12.1 HISTORICAL DATA RECORDING . . « ¢ ¢ o « o o « o o o o 112
12.2 HISTORICAL DATA RECORDING EDITOR . . . . « « « « « . 112
12.3 DATA REDUCTION & & v « o o o o o o o o o o o s o « . 112
12.4 EDITED DATA . . . . . . e e e e e e e e e e e e 112
12.5 FILTERS « « « « o « o ¢ « & e e e e e e e e e e e 113
13. RELIABILITY, AVAILABILITY AND MAINTAINABILITY . . . . 113
13.1 DEFINITIONS APPLICABLE TO RELIABILITY AND

MAINTAINABILITY . . . « « . e e e e e e s . e e e 113




RPN T ol s el el aull ool anll oull o
PRV EVCRLEGEY R RV R N NV T RV RV RV S
s ® @ - *

-

[ ol i T el i ot ol el el el il

Wwwwwwhwwwww

wwwwww

W W W

.

] ] L) * & L) - L)
NNNOO UL LU N B WP
. 3 > s »

.
[ -y

.
[ACJ L o B A
e« a2 e

[RC I AUIN S A A

s wror

.

W N -
.
[

.
N -

.
[

TABLE OF CONTENTS

(CONTINUED)

RELIABILITY REQUIREMENTIS

EQUIPMENT RELIABILITY . .
FAIL-SAFE RELIABILITY FEATURES .

DUAL PATH . . . . .

ON-LINE RECOVERY FROM INTERNAL FAILURE
RECOVERY FROM FAILURE . . . . . . .
SERVICE RESTORATION RESPONSE TIMES
MAINTAINABILITY REQUIREMENTS

RELIABILITY PROGRAM . . . . . . . .
MAINTAINABILITY PROGRAM . . . . . .
MAINTENANCE APPROACE . . . . . .o
SOFTWARE AND HARDWARE FEATURES ..

MAINTAINABILITY PROGRAM PLAN. . .
MAINTAINABILITY PROGRAM TASKS . . .
OFF-LINE MAINTENANCE REQUIREMENTS .
MODULE ELEMENT REPLACEMENT . .
INDEPENDENCE OF SUBSYSTEMS . . .
MAINTENANCE AND TEST EQUIPMENT . . .
STANDARD MAINTENANCE EQUIPMENT . . .
SPECIAL MAINTENANCE EQUIPMENT . . .

PERFORMANCE CRITERIA . o o « « + « &
ACCURACY « v v o o o o e e e e e u s
RESPONSE TIMES .+ v « o o o o o o «

SOFTWARE REQUIREMENTS . . « « « « « &
MODULARITY . . ¢ ¢ ¢ o o o « o o & &
MODULE COUPLING . . + « & « ¢ & =«

OREDICTABLE MODULES . . + ¢ « « & « &

DEVELOPMENT TESTING . + « &+ « &« + « &
CODING REQUIREMENTS . . . « « « « .+ &

MODULE ORGANIZATION . « « « « « « + -
CODING PRINCIPLES . . « « « « & « «

CODING STANDARDS . » « o+ « &« « « o -
COMMENTS . . . . . c e
NAMING AND TAGGING CONVENTIONS . . .
PRACTICES TO BE AVOIDED . . . . . . .
PROGRAM STRUCTURE . . « « « « « « -

COMPUTER PROGRAM DATA ORGANIZATION
CONSOLE TYPEWRITER SUBPROGRAMS
INPUT PROCESSING SUBPROGRAM .
SOFTWARE . . . . e e e e e
OPERATIONAL SOFTWARE

SUPPORT SOFIWARE . . . .« e e e
RECOVERY SYSTEM LIBRARY . . . . .

xi

14
114
116
116
116
116
116
116
117
118
118
118
119
119
120
120
120
120
121
121

121
121
121

123
126
126
126
126
126
127
127
128
128
129
129
130
130
130
130

131
131
32



. 3
[

L]

—

* .
. . o

. e e s & & ¢ o
[ nad [+ SNV IV, B - VS N ]

L] L L] L Y
MNP DD
» L] * L] »

oo uUVMUMUbLULLILLLUL P LWLWLWWLWWLWWW

S Wwiw N -

. * * [ ] .
. L] . L]
L] -
o -

N -

¢ o
.
.
[ WS I o

0
.
.
~N -

L] ]
L]
. .

NuUMULmuune e PWLWLWRNDND -

* o
o o
s .
o o
NN -

a # o o s s & s o e @
¢« o s o * o o . s .
-~ OWWWYWOVOoON~NSNOITCOCCFOOPCOPOONONONON N
e o .
[

[ T T N S R T Y ol ol ol sl el el el sl sl al ol el ad nd ol 2l ol 5l sl sl il o
UU\\J\U\U‘U‘U\U\MMU‘U‘U‘U\WU‘MU‘WU‘U\U‘mu\u\u’lu\\ﬂu‘u‘mUlUlU\UILﬂLﬂU\U\U’IU’\U‘IU’\U‘IU’l
.

L]
3

EXECUTIVE CONTROL .

(CONTINUED)

INITIALIZING FUNCTION MODULE
SCHEDULING FUNCTION MODULE
INTERRUPT CONTROL FUNCTION
EXECUTIVE SERVICES FUNCTION . . .

RECOVERY PROGRAM
RECOVERY MODULE . .
DEBUG . . . . . .

STARTUP .
START-OVER

FAILURE DETECTION .

NOT USED

AUDIBLE ALARM .
DISK STORAGE DEVICE FAILURE . . .

oooooo ¢ o .

AUTOMATIC DISK RECONFIGURATION

MANUAL DISK RECONFIGURATION
FAILURE DATA
ON-LINE CERTIFICATION
INITIAL CONFIDENCE TEST . . . . .
CENTRAL PROCESSING UNIT (CPU)
FUNCTION . . .
LOGIC . . . . .
MEMORY CONFIDENCE T

FUNCTION

LOGIC . L d L] . . L] .
INTERFACE VERIFICATION TEST . .

FUNCTION

LOGIC . . . . .
HISTORICAL DATA RECORDING R

FUNCTION
LOGIC . . .

PRINTER/DISPLAY/KEYBOARD/FDIO
ON~LINE OPERATION . . .
SUBPROGRAM TASKS DATA BASE . .
TASKS « &© ¢ ¢ ¢ ¢ o o o o o o
DATA BASE . . . .

FLEXIBILITY/GROWTH
RESOURCE HANDLING .

SCHEDULING
INTERRUPTS

PRIORITY STRUCTURE
EVENT SYNCHRONIZATION . . . . . .
ALLOCATION TECHNIQUES
STORAGE PROTECTION
INPUT/OUTPUT CONTROL AND SUPPOR

EST

. L] . L3 . L] .

xii

CONFIDE

ooooo

TABLE OF CONTENTS

EAD/WRITE TEST

TESTS . . .

NCE TEST . . .

oooooo

.....

133
133
133
133
134
134
134
134
134
134
135

L L
noun

Voo

L33
136
Lo

=

2 Y ] f 4




15.2.12.1
15.2.12.2
15.2.12.3
15.2.13
15.2.14
15.2.14.1
15.2.14.2
15.2.14.3
15.2.15
15.2.15.1
15.2.15.2
15.2.15.3
15.2.15.4
15.2.15.5
15.2.15.6
15.2.15.7
15.3

15.4

et b ped i ek e b b e
muuumununu, o b n
. .

Pt et e e e e
UTU‘U‘U\W\J\U‘U‘U‘U‘\I‘U‘U‘U‘
.

TABLE OF CONTENTS

(CONTINUED)

DATA TRANSFER . . e e
DEVICE MANIPULATION . . . . . .

LOGICAL ADDRESSING . . e e
INTERMODULAR DATA TRANSFER e
MONITORING . . . « ¢ o o o o o« &
SYSTEM STATUS REPORTING . . . . .
ILLEGAL ACTION . . ¢« « « « & « &
EQUIPMENT STATUS REPORTING . . .
ERROR PROCESSING . . . . . « «
ERROR DETECTION . . « ¢ « =« & « &

ERROR ANALYSIS . . . . « « « « .
SOFTWARE RECOVERY . . . .« « « + &«
PROGRAM RECOVERY . . . + « « « « &
_STARTOVER . . . . e s e e e e s
" ERROR NOTIFICATION e h e e e o
OPERATIONAL PROGRAM . . . . « .« &
OPERATIONAL PROGRAMS . . . . « &«
SUPPORT PROGRAMS . . . « « « « &
SECTION DELETED . . . « « ¢ « « &

MAINTENANCE SOFTWARE SUPPORT . .
UTILITY ROUTINE . . . « + ¢« & « &
SUPPORT CAPABILITIES . . . .

INDIVIDUAL DIAGNOSTIC SUBPROGRAMS
DATA PROCESSING DIAGNOSTIC . . .

PROCESSOR TEST . . « « +,¢ ¢ ¢« &
MEMORY TEST . . . . . « o e e e
INPUT/OUTPUT TEST . . . « « « « &
SELECTABLE TESTS . . . « « .« .« =
_INTERPROCESSOR TESTS . . . . . .
FDIO . ¢ ¢ ¢« ¢ o o o & . . .

PERIPHERAL EQUIPMENT DIAGVOSTICS
MAGNETIC TAPE DIAGNOSTIC . . . .

CONTROL UNIT TEST . . . « « « « &
MAGNETIC TAPE UNIT TEST . . . . .
SELECTABLE TESTS . . . . « « « =«
MAGNETIC DISK DIAGNOSTIC. . . . .

CONTROL UNIT TEST . . . « « « « &
DISK UNIT TEST .
SELECTABLE TESTS

INTERFACILITY COMMUVICATIONS DIAGVOSTIC .

LINE PRINTER DIAGNOSTICS . . . .
CONTROL UNIT TEST . .
SELECTABLE TEST . . . . .

CARD READER DIAGNOSTIC . . . . . .

SELECTABLE TEST .

xiii

142
142
142
143
143
143
143
143
143
144
144
144
144
144
144
145
145
145
145
145
145
145
151
151
151
151
152
152
152
152
153
153
153
153
153
154
154
154
154
154
135
153
135
135
156



o OOV O
s %% ¢ o o
* s o

[ ] [} [ ] . . [ ] [ [ ] .
.
» L 3 L2 L] . »
OB 1 e e s
S

MPWWWWRNDMPPRPRPDRRDODDR
. *

s s o .
w N - VP WWWWWWWWWWNRMNRENODN
s o s o o .
WD~
. .

P et e b et b e b P b et b D e et P e et e e et et e b e e

ccooonooooooooooooooooooonononooononoonornornvOd

TABLE OF CONTENTS

(CONTINUED)

SUPPORT HARDWARE SYSTEM
SYSTEM FAILURES .
SYSTEM SIZE . . . v « « o «
SYSTEM CAPACITY

HARDWARE REQUIREMENIS . . . .
CENTRAL PROCESSING UNIT(S)

MAIN MEMORY .
INPUT/OUTPUT CHANNELS . . . .
PERIPHERAL EQUIPMENT . . . .
MAGNETIC TAPE UNIT (MIU) . .
CONTROLLER . .
FUNCTION COMMANDS
MAGNETIC TAPE COMMANDS
TAPE TRANSPORTS .
DISK SUBSYSTEM
DISK CONTROL UNIT
DISK DRIVE
OPERATIONAL CHARACTERISTICS .
PRINTER SUBSYSTEM . . . . . .
PRINTER « ¢ « ¢ ¢ ¢ o ¢ o o &
CONTROLLER
PROCESSOR INTERFACE . . . . .
FUNCTIONAL COMMAND .
ADVANCE TO TOP OF FORM . . .
PRINT AND ADVANCE FORM . . .

- . . o L] L] . 3

-------

ooooooo

MASTER CLEAR AND DEMAND CONTROL s e e e e e e

INTERRUPTS
MAINTENANCE CAPABILITY PANEL
CARD READER (CR)
PLAN VIEW DISPLAY (PVD) . . .

. . . e o o

. - -

. L] . 3 - . .

. * o - . 3 .

SYSTEM MODULARITY AND EXPANSIBILITY . . .

PROCESSORS
MAIN MEMORY . . . .

PERIPHERALS EXPANSION
REAL TIME CLOCK
SPARE PARTS . . .

ccccc ¢ o e .
e . L]

.......

GENERAL DESIG!. REQUIREMENTS .
ELECTRICAL DESIGN REQUIREMENTS
ELECTRICAL TRANSIENTS

POWER CONSUMPTION . . . . . .
STARTUP SURGES . . . . . . .
PRIMARY POWER . . . . . . . .

INTERLOCKS . . . .

xiv

e o . e e .

. . . - . .

oooooo

oooooo

oooooooooooooo

.............

oooooo

oooooo

—

IRV VTIRV]]
[N

-3~y o

— =

—
w
[ve]

158
158
158
158
159
159
159
159
160
160
161
162
162
162
163
163
163
164
164
164
164
164
164
164
165
165
165
165
165
166
166

166
166
166
166
166
167
167




(o=}

—

-
NN SN NN N N N NN
- L] [ . e e =

.

ROMNMNMNDNDMDN P
. « . .

.
W 00~~~ On
R
o -

.
.
[ 2

’
== W0 N SNNNNNNOOWL E W
. . .

-0

- ° . . -
. . . ° 3 » .
.

.
.
.
(OSSN o

. ® . ] .
WWWwPpRBDDDRPDRRPDRDPDPRDDN
s & &
L]
oD
. *

R W e el el el el ol et e

P R R R R R R N N B B B B B M|
. . N

.

LS I

—

[
00 0
. »
—

18.2

19.

19.1
19.2
19.3
19.4
19.5
19.6
19.7
19.8

20.

TABLE OF CONTENTS

(CONTINUED)

RELAYS C e e e e e e e
GROUNDING . . . . e e e e e s e
GROUNDING PRACTICES . . e
GROUNDING REQUIREMENTIS . . . .

CONDUCTED AND RADIATED ELECTROMAGNETIC INTERFERENCE .

CABLE LENGTHS . . . « « + & . . e
MECHANICAL DESIGN REQUIREMENTS. .« o
CONSTRUCTION AND PACKAGING. . . . . .
PHYSICAL SIZE . + + ¢ & « s+ « o o o« &
CABINETS. . . . . e e e e s e e e
CONVENIENCE OUTLETS T

CABINET VENTILATION AND COOLING . . .

OVERHEAT CONDITION DETECTION AND REPORTING.

FINISHES. « « o « o o o o s o o o s
DISSIMILAR METALS . . . . . . .
DESIGN OF ELECTRONIC COMPONEVTS . e

CONTROLS. « « o « o « o o o o o = o
CONNECTORS. ¢ « « o & o « e e e e
CIRCUIT CARD CONNECTORS . . . « ¢ « &
INTER-MODULE AND INTER-CABINET CONNECTORS
MODULE TEST POINTS. . . ¢« ¢ « « « « =«
POWER SUPPLY INDICATORS . . . . « .«
CABLES. . . . « e e e e e e
REFERENCE DESIGNATIONS AND MARKING. .
AIR FILTERS . . ¢« ¢ ¢« ¢ o ¢ o o o o &«
NOISE LEVEL LIMITS. . . « + + ¢ « « &
SERVICE CONDITIONS. . . « « « « « « &

OPERATING ENVIRONMENT . . . . . .
OFF-THE-SHELF EQUIPMENT REQUIREMENTS

TOOLS AND TEST EQUIPMENT. . . « « « .

SPECIAL TOOLS . « & ¢ «o ¢ ¢ o o o o &
TEST EQUIPMENT. . . « . « ¢ o o « & &
DOCUMENTATION & « « o « o o o = o o «
SYSTEM DOCUMENTATION. . . . . « « « .
DESIGN DATA . . . « « o ¢« « o o o o
HARDWARE DOCUMENTATION. . . . . . . &

SOFTWARE DOCUMENTATION. . . . . « .« «
TEST DOCUMENTATION. . . « « + « « «
MANAGEMENT DOCUMENTATION. .
QUALITY ASSURANCE DOCUMENTATION . .
INSTALLATION DOCUMENTATION. . . . .

INSTALLATION. .

Xv

168
178
178
168
170
170
170
170
171
171
171
171
172
172
172
172
172
173
173
173
173
173
173
174
174
174
174
174
175

175
175
176

176
176
176
176
177
177
177
177
177

178



TABLE OF CONTENTS

(CONTINUED)
21. APPEARANCE. « v ¢ « o v o o o o o o s o o o o o o o & 178
22. QUALITY ASSURANCE PROVISIONS. . . . « ¢ « + « o« & & 178
22.1 DESIGN VERIFICATION TESTS . . . « o « « ¢ + o o o « & 279
22.1.1 UNIT TESTS. ¢« « « ¢« « « « o o o o o e e e e e e e e 179
22.1.2 SUBSYSTEM TESTS « « « « « o o o o o o o s o » o « oo« 179
22.1.3 SYSTEM TESTS. « « o« ¢ ¢ o o o o o o o« o & e e e e e 179
22.1.4 RELIABILITY DEMONSTRATION TESTING B T 180
22.1.5 MAINTAINABILITY TESTS . . . « « « « & e e e e e e 180
22.1.5.1 CORRECTIVE MAINTENANCE DEMONSTRATION TASKS « e e e s 180
22.1.5.2 PREVENTIVE MAINTENANCE DEMONSTRATION TASKS. . . . . . 180
22.1.6 ENVIRONMENTAL TESTS . ¢ ¢ ¢ « ¢ o o « o s o o o o o o 180
22.2 ACCEPTANCE TESTS. . + « « + . & e s s e s 4 e 4 e e 181
22.2.1 FACTORY TESTS . . . . e e 4 s e e w e e e e e e 181
22.2.1.1 FACTORY INSPECTION. . ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o ¢ o o o o o 181
22.2.1.2 INCOMING INSPECTION . . . + « ¢ ¢« ¢« o + « & e e e s 181
22.2.1.3 UNIT INSPECTION . ¢« ¢ ¢ ¢ o ¢ o o o o o o o e e e s 181
22.2.1.4 " SUBSYSTEM TESTS . « « v ¢ ¢ o ¢ o o o o o o o o . . 181
22.2.1.5 OPERATIONAL SYSTEM TESTS. . . . . . o i e e e e e 182
22.2.2 SITE TESTS. . + o o o o o o o o« o o o s s s o s o o o 182
22.3 TEST CONDUCT. . . . . e e e e s e e e e e e e e e 182
22.4 FAILURE ACCOUNTABILITY ....... e e e e e e e 183
22.4.1 FAILURE CATEGORIES AND ANALYSIS . . . . . . + « « « & 183
22.4.2 FAILURE RECORDING AND REPORTING . . . . . o« e e e e e 183
22.4.3 ADDITIONAL TESTS. ¢« ¢ « « ¢ « o o o o o o o o o« = . . 183
22.4.4 EQUIPMENT MODIFICATION. . + ¢ & ¢ & ¢ & &« & « & .. 183
22.4.5 DOCUMENTATION UPDATING. . . . . . . o e e e e e e 183
.23, PREPARATION FOR DELIVERY. + « & ¢ ¢ v o« ¢ & o o o« o« & 183
24. DEFINITIONS . . . . . . v s s e e e s 4 e e « o e e s 184
25. ACRONYMS AND ABBREVIATIONS. . . « + « &« ¢ « « .« . . . 201
26. ODAPS PHYSICAL - FUNCTIONAL INTERFACE RELATIONSHIP. . 205
26.1 SUMMARY OF EQUIPMENT AND SERVICES TO BE FURNISHED . . 205
26.2 GOVERNMENT FURNISHED FACILITIES AND EQUIPMENT . . . . 206
26.3 INTERFACES. . . . . e s s s e e e e e s s s 4 s 4 s . 207
26.4 ODAPS/FDP INTERFACE . . . ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o « & o« .. 207
26.5 MESSAGE DESCRIPTION . . ¢« ¢ ¢ ¢ o « o ¢ & o & « o s e 207
26.5.1 INPUT AND OUTPUT. . . . « &« & « « & e et e e e e e e 207
26.5.2 MESSAGES. . . . + « & .« & e s e e e s e e e e 207
26.6 - PRE-NADIN TIMEFRAME/PHYSICAL INTERFACE. . . . . . . . 208
26.6.1 DOMESTIC ARTCC AUTOMATION SYSTEMS . . . . . . . « « & 208
26.6.2 ARINC . . . . « « ¢ ¢« « & T 208

xvi



TABLE OF CONTENTS

(CONCLUSION)

26.6.3 SERVICE A WEATHER NETWORK/WMSC. 209
26.6.4 SERVICE B NETWORK . .. 209
26.6.5 AERONAUTICAL FIXED TELETYPEWRITER VETWORK (AFTV) 209
26.6.6 NORTH AMERICAN AEROSPACE DEFENSE COMMAND (NORAD). 209
26.6.7 YON-U.S. ATC SYSTEMS. « « « « « o o o « o« = 209
26.6.8 NOT USED. . . e e e e .. 209
26.6.9 INTERFACE BUFFER ADAPTER GENERATOR (IBAG)/PLAN

VIEW DISPLAY (PUD). « ¢ o ¢ o o o o o & o = 210
26.6.10 FDIO. . . e e e e e s 210
26.7 NADIN PHYSICAL INTERFACE e e e e e e e e e e e 210
26.8 POST-NADIN TIMEFRAME/PHYSICAL INTERFACE . . Co 210
97.0 = 99.0 NOT USED. « & & & v o o o o & s o o o o o o v o o

APPENDICES

APPENDIX 1 NOT USED
APPENDIX 2 ARTCC v v o o o o o o o o o o s o s o s o o o o 2-1
APPENDIX 3 NOT USED
APPENDIX & NOT USED
APPENDIX 5 NOT USED
APPENDIX 6 NOT USED
APPENDIX 7 NORAD PHYSICAL INTERFACE. . + « « =« o o o o o o o o & To
APPENDIX 8 NON-U.S. ARTCC (GANDER) PHYSICAL INTERFACE e e e 3-.
APPENDIX 9 NOT USED
APPENDIX 10* IBAG/PVD PHYSICAL INTERFACE . . . . « « « « & o & = ¢ Li-
APPENDIX 11* FDIO PHYSICAL INTERFACE . . « « ¢ « o o« & o o o o o -
APPENDIX 12 NADIN TO ODAPS PHYSICAL INTERFACE . . . . . . . . . . L.

*]/0  INTERFACES LOCAL TO ODAPS



1.1

1.2

OCEANIC DISPLAY AND DISPLAY PLANNING SYSTEM
(ODAPS)

SYSTEM INTRODUCTION

SCOPE

This specification defines the requirements for Oceanic Display And
Planning System (ODAPS). This system will provide oceanic flight
data processing, conflict probe, and oceanic display capabilities
for selected domestic Air Route Traffic Control Centers (ARTCCs)
which have oceanic control responsibilities. The term domestic
ARTCCs applies to ARTCCs within the contiguous United States. The
ODAPS equipment procured for this specification will interface with
the NAS Stage A Central Computer Complex (CCC), non-US. ARTCCCs,
NORAD computer facilities, and Central Flow Control. Through a
physical interface with NADIN, ODAPS will also communicate with
Aeronautical Radio, Incorporated (ARINC), the Weather Message
Switching Center (WMSC), the Service B network, and the Aeronautical
Fixed Telecommunications Network (AFIN). The ODAPS shall perform
flight data processing for all oceanic flights in the ARTCC's area
of responsibility, output flight strips to the appropriate sector
positions, display calculated aircraft positions, perform the
conflict probe function, and output graphic and alphanumeric
potential conflict data to ODAPS displays at oceanic sector
positions. The NAS Stage A centers shall exchange flight plan data
with ODAPS. ODAPS shall process flight plan data and related
messages in conjunction with stored adaptation data to produce
outputs which shall be transmitted via Flight Data Input/Output
(FDIO) control units to FDIO equipment located at oceanic sector
positions in the ARTCCs. The FDIO equipment shall use the data
output by ODAPS to print flight strips and other messages essential
to air traffic oceanic control.

GENERAL

The contractor shall provide all necessary engineering, management,
gervices and materials to design, develop, fabricate, test, deliver
and install complete operating ODAPS as required by this
specification ‘and the contract schedule.

The functional requirements for an ODAPS flight processor, situation
display, and conflict probe function for use in air route traffic
control centers which are engaged in oceanic control are described
herein. This description shall be used as the basis for development
of the operational system.



1.3

1.3.1

. 1.3.2

ODAPS shall:

(a) Perform Flight Data Processing.

(b) Perform a check, both manually, and automatically, on a flight
plan in order to determine if the protected airspace of the
aireraft involved will overlap the protected airspace of any
other aircraft in the oceanic sectors within the Flight
Information Region (FIR). The automated system shall at
parameter intervals determine if an assigned altitude, Air
Traffic Service (ATS) route, and speed is safe and when
transitions can or cannot be made. This function is termed
"conflict probe".

(c) THe third function shall be to display extrapolated flight plan
position and related alphanumeric information on a Plan View
Display (PVD). Aircraft position data shall be derived from
flight plans and amendments that are resident in the ODAPS
Flight Data Processing (FDP) data base. The term PVD as used
herein is the Plan View Display, FAA Type FA 7912.

ODAPS FLIGHT DATA PROCESSING SYSTEM OVERVIEW

The following discussion of the Oceanic Display and Planning System

is twofold: .

(1) It provides a brief description of flight data processing (FDP)
for those who are unfamiliar with the FDP functioms of air
traffic control.

(2) It defines the concept of operations of oceanic air traffic
control which describes the responsibilities of the aircraft
pilot and the controller and how ODAPS functions with air
traffic control.

INTRODUCTION

The primary responsibility of an air traffic controller is to
provide safe separation between aircraft operating under instrument
flight rules (IFR). In order for the controller to do this he needs
to know the planned route, speed and altitude of the aircraft as
well as information on the aircraft's progress along the cleared
flight plan path/profile. FDP provides this information. In
addition, the FDP assembles and provides a data base for the other
ODAPS functions.

AIR TRAFFIC CONTROL ENVIRONMENT

geographical areas of responsibility. Within an ARICC area,

Air Route Traffic Control Centers (ARTCCs) are assigned large
the 1""

™~



geographical areas of control responsibility are called sectors.
The air traffic within each sector is the responsibility of a team
of controllers.

Fach aircraft flies a route which is specified in the flight plan
filed before departure. The controller keeps track of the present
position and future positions of the aircraft along that route by
monitoring the flight with respect to selected geographical points
called "fixes". A fix may be a radio aid to navigation, the

| intersection of airways, latitude/longitude, or a distance along a
radial extending from a navigational aid. The fixes delimiting
route'segments are reporting points for aircraft. :

1.3.3 CONTROL TOOLS

Among the tools the controller uses to perform his tasks are
communications facilities, displays, and flight progress strips.
Displays show the controllers the present position of each aircraft,
as calculated by FDP, with an associated data block that includes
the aircraft identifier, its assigned altitude, reported altitude
and speed. The flight progress strip presents data derived from or
relevant to a flight plan. These strips are removed from a printer
and inserted into stripholders at the appropriate controllers'
positions. Each flight progress strip will contain a subset of the
jtems of information listed below. The subset of information

‘ printed is determined by the function of the flight strip, i.e., en
route, departure coordinatiom or update.

Flight identification

Aircraft type

True airspeed

Calculated ground speed

Sector (control area) for which the strip is used

Computer assigned identification number

Number indicating whether this is the 1st, 2nd, 3rd..."n'"th
flight strip revision for this flight plan. Each strip has
a unique number and revision number, as needed

Previous posted fix (reporting point) identification

Time over previous posted fix

Next posted fix identification

Calculated time of arrival at next posted fix

Assigned altitude

Route of flight from departure airport to destination airport

Assigned Beacon code

Identification of a standard departure or arrival to be used

Departure point

Proposed departure time

Flight progress strips are prepared for selected points (fixes) on
the route of flight. A flight progress strip is called a "posting"
and a fix for which a strip is prepared is called a "posted fix".



1.3.4

1.3.4.1

1.3.4.2

1.3.4.3

In addition to the strips prepared for each fix along the route of .
flight, replacement strips may be prepared when messages are
received that modify the flight plan informationm.

FLIGHT DATA PROCESSING

Flight data processing (FDP) is the processing of input flight plan
data and stored adaptation data required to prepare flight progress
strips, and the output of the strips to the appropriate controller
positions in the ARTCCs.

FLIGHT PLAN DATA INPUTS

Each pilot flying under FAA Instrument Flight Rules (IFR) is
required to file a flight plan with an air traffic control

facility. A flight plan specifies the point of departure, proposed
time of departure, destination, route and altitudes to be flown,
true air speed, and other essential elements of information. The
FDP function normally receives flight plans via flight plan messages
transmitted by a local source (e.g., sector controller) or a remote
source (e.g., AFTN, ARINC). The information in the flight plan is
processed by the FDP system which applies stored data, rules, and
logic to generate the essential elements of information required oy

the controller. ‘
FDP_SYSTEM STORED DATA

In order to derive, from the flight plans, elements of informa::.:n

which include essential data to the controllers, the FDP system

processes the flight plan data using stored data and computer

programs. The data and programs stored include: adaptation data.

which are unique to the center's area of responsibility; logic anc

rules for processing; aircraft characteristics; message and messag~

field data; parameters; and other essential data. Bulk store
capability will be required in ODAPS.

PROGRESS FUNCTIONS

Flight data processing begins with the input of a flight plan.

Error checking routines are performed on the flight plan, which :»
accepted if error-free. If errors are found, the source is notit:ie=c
by message. An accepted .flight plan is processed according to :he
contents of the fields. Such functions as direct route process.ng.
route conversion, fix posting, calculation of time of arrival, arc
strip addressing are performed by applying the stored data, log::.
and rules to the flight plan contents. The resultant flight
progress strips are addressed and transmitted to the Flight Str:p
Printers at each control position respomsible for a phase of that
flight. Subsequently, these strips can be amended (updated) or ‘
removed by messages.




1.3.4.4

1.3.4.4.1

1.3.4.4.2

1.3.4.4.3

1.3.4.4.4

1.3.4.4.5

ODAPS FDP FLIGHT PLAN OPERATIONS

CONTINENTAL U.S. (CONUS) DEPARTURES

Flight plans for CONUS originating flights (air carrier, general
aviation, military) are resident in the 9020 CCC data base. Once
identified as including an oceanic routing, the flight plan will be
passed at the appropriate time from the 9020 CCC FDP. On flights
departing from airports proximate to the ODAPS airspace boundary,the
9020 CCC will, upon the flight's departure, forward a departure
message to ODAPS. Otherwise, on flights departing non-proximate
airports, the initial flight plan transmission by the 9020 CCC to
ODAPS will include the current time estimate to arrive at the ODAPS
airspace boundary.

OTHER FLIGHT PLANS

Flight plans also enter ODAPS oceanic airspace from adjacent oceanic
airspace other than that served by the 9020. Generally, the initial
flight plans on such flights will be received via AFIN. . The
subsequent activation of the flight plans will be either via on-line
input from the adjacent (foreign state) airspace automation system,
or via an ODAPS controller with data as received via phone from the
adjacent airspace controller.

AIR FILE

On occasion aircraft may enter ODAPS oceanic airspace without a
flight plan having been received. This can occur as the result of a
breakdown in communications or procedures, and will require the
controller to obtain and enter into ODAPS the full flight plan.

BULK FLIGHT PLAN

Flight plans that originate within ODAPS on a regular daily/weekly
basis may be permanently or temporarily stored on disk files and
automatically entered into the FDP at the appropriate time. Logic
for activation of the bulk file and maintenance of the flight plans
thereon shall be as provided in the 9020 system. See NAS-MD-311,
section 6.0 and 10.0 for more detail except that maximum capacity
will not exceed 500 stored bulk flight plans.

FACILITY TRAFFIC COUNT

Running counts will be maintained of the total IFR operation traffic
in and through the airspace adapted for the ODAPS. This shall be in
accordance with NAS-MD-311, section 1.10, including capabilities for
domestic and oceanic operations. Also the traffic count adjustment
message (TC) shall be provided as described in NAS-MD-311, section
8.8. This message is used to adjust a specified sub-category count
and it may be used to trigger the printing of the current facility
traffic count.



1.3.4.5

1.3.4.6

INTERFACE DISCUSSIONS V .

Functional interfaces required for ODAPS are contained in the
appendices. Most of the links carrying flight plan data are TTY.
Air carriers (domestic and foreign), military, and general aviation
flight plans potentially arrive over different links. Domestic air
carriers generally file over dedicated circuits directly attached o
the ARTCC called Airline B (a subset of Utility B). Military base
operations (BASOPS) similarly have dedicated circuits called
Military B (the other constituent of Utility B). International air
carriers file through ICAO facilities over the Aeronautical Fixed
Teletypewriter Network (AFTN). AFIN circuits are switched at
NATCOM, Kansas City. General aviation files flight plans through
Flight Service Stations (FSS). FSS locations are served by the Area
B network of circuits, that are switched in the Area B Data
Interchange System (ADBIS) also at NATCOM. FSS locations also serve
as backup filing sources for airline and military operations. High
volume FSS locations have Flight Data Entry/Printout (FDEP)
equipment (later Flight Data Input/Output (FDIO)), directly
interfaced to the ARTCC serving its flight plan area.

The ARTCCs will forward to ODAPS flight plan data for flights

overflying or departing anywhere in the CONUS and en route
to/through ODAPS airspace. These flight plans will already have

been acceptance processed. ‘

ODAPS external interfaces are required with domestic ARTCCs,
Non-U.S. ARTCCs, Central Flow Control, NORAD, OFDPS, and NADIN.
ODAPS will also communicate with ARINC, WMSC, Service B, and AFIN
through the appropriate NADIN concentrator.

Details of the Central Flow Control Facility (CF?) interface
requirements are found in Section 3 of NAS-MD-315 and in NAS-MD-850.

ODAPS FLIGHT PLAN OPERATIONS CONCEPT

The ODAPS concept of operations, in general, is driven by a
timeline. This timeline contains the following general events which
are not all inclusive:

(1) Processing prior to flight plan activation,

(2) Transition into the‘ODAPS oceanic control,

(3) Fix reporting,

(4) Conflict probe, and

(5) Transition from ODAPS.




1.3.4.6.1

1.3.4.6.2

1'3.“-6.3

These are activities that are performed as each aircraft enters,
passes through, and departs the oceanic airspace. The activities
may be performed simultaneously for various aircraft, so that a
number of aircraft may be undergoing processing prior to flight plan
activation, while a number of aircraft may be reporting fixes and
yet another number of aircraft undergoing conflict probing.

The final activity is when transfer is passed to a receiving ARTCC
or other facility. After elapsed times (a parameter), the data
block and related flight plan data are dropped. An ODAPS historical
data recording system shall be used to record these events.

TRANSITION TO ODAPS

At a parameter time prior to the aircraft entering ODAPS oceanic
airspace, a position symbol and a full data block shall be generated
for that flight and displayed at the calculated position on the
situation display of the sector whose airspace the flight will
jnitially be under control.

FIX REPORTING

Fix reporting is accomplished at approximately one (1) hour
intervals of flight. Position reports will be entered into ODAPS
on-line or via a keyboard entry at the positiom. If the received
data (position or altitude) does not agree with that stored by
ODAPS, or if the time varies by a parameter value, a progress report
validation message will be generated for controller review. If
necessary, the controller will seek verification. If necessary, the
data will then be revised and/or validated by the controller, and
then, ODAPS will update, or print new strips, modify the situation
display and/or trigger a conflict probe as indicated.

CONFLICT PROBE

Conflict probe is automatically enabled with flight plan
activation. Subsequent execution of the conflict probe occurs
automatically, at parameter intervals, e.g. 1 hour, and if (1) the
flight has reported over a fix at a time that varies from the
calculated estimated by some value, or (2) the controller has
amended the flight to a different speed, different altitude, or
different route. If the pilot requests a new speed, altitude or
route the controller may choose to test the request by entering a
manual probe request with the requested change. An analysis of the
potential conflicts, if any, accruing from the proposed change will
be made and presented to the controller. Unless and except as
specified otherwise in a manual request, the data used in probes are
the current speed, time, altitude and route.



ll3.5

1.3.5.1

1.3.5.2

1.3.5.3

FIX TIME CALCULATION

The route documented in an aircraft's flight plan shall consist of .
jdentified routes and/or fixes. Upon receipt of the flight plan,
with the imbedded route, route conversion is performed, resulting in
a series of fixes from which a list of fix postings are developed.
Any geographical point explicitly jdentified in a flight plan or
implied by the plan can be considered a fixed posting. Using the
stored winds aloft data and the filed speed, a ground speed is
determined for each route segment. Fix times are then calculated
using the ground speed and the distances fix to fix. The calculated
fix times are included in the flight progress strips used by the
ODAPS controllers.

DEFINITION OF FIX POINTS

A fix may be defined in several ways:
(a) LATITUDE AND LONGITUDE,

(b) NAME - The latitude and longitude corresponding to the name
will have been stored with ODAPS during adaption.

(¢) FRD OR FIX-RADIAL-DISTANCE - The fix is specified as an offset
from a named fix. The offset is given as the heading from the
reference fix point and a radial distance.

(d) IMPLIED FIX (ROUTE~CROSSING-FIX) - This fix is defined by
naming two established routes stored with ODAPS during
adaption. The fix point is the unique intersection of these
routes. The fix definition is rejected if there is no
intersection point or more than one.

FIX POINT DETERMINATION

Paragraph 1.3.5.1 listed the type of fix points that are encountered
in fix time calculations. Fix points that can be used for a flight
are determined during route conversion as described in this
specification in paragraph 3.4.3 and 3.5.

POST DETERMINATION

The term post determination is applied to the process of selecting
fix posting points from the available fix points along the route.
There shall be at least two options (methods) available to the
controller for post determination. In priority, the selectable two
options are as follows:

(a) BY REGULATION: ODAPS must derive fix postings from the flight
plan in accordance with rules established by ICAO and the FAA..

(b) BY FLIGHT PLAN: The pilot shall declare in advance the route
turning points. ODAPS will post these points.



1.3.5.&

2.1

2.2

COMPUTATIONS FOR FIX TIME CALCULATIONS

ODAPS shall calculate the time of fix posting events at several
occasions during a flight. These events are as follows:

(a) When a conflict probe APREQ is entered,
(b) When the flight plan is activated for the oceanic airspace,

(c) When the route or speed is changed, or
4
(d) When an altitude change occurs that requires posting in
different sector(s) or stratum(s). '

Each of these calculations results in the generation of flight
progress strips or update messages and the automatic initiation of a
conflict probe.

The fix time computation is primarily a calculation of time, rate,
and distance. However, the true airspeed of the aircraft contained
in the filed flight plan must be converted to ground speed. This
conversion requires a knowledge of the upper winds (winds at the
altitude of the aircraft). For this reason, ODAPS shall maintain an
accurate data base of current winds aloft. In addition, the system
will utilize in SITU measurements of the wind reported by aircraf:
in flight. The conversion of the true airspeed to ground speed is
discussed in MITRE Working Paper 81W00230 by R.S. Conker, June .35..

APPLICABLE DOCUMENTS

DOCUMENT APPLICABILITY

The following specifications, standards, orders, and handbooks,
including all modifications, amendments and in effect on the cate
the invitation for bids or request for proposals, form a part ct
this specification and are applicable to the extent specified here.-

FAA SPECIFICATIONS

FAA-D-494 Instruction Book, Manuscripts, Technical;
Part 1 and Equipment and Systems
Requirements, Preparation Part 2 of
Reproducible Copy

FAA-E-2711 Flight Data Input/Output (FDIO) System
FAA-G-1210 Provisioning Technical Documentation
FAA-G-1375 Spare Parts-Peculiar for Electronic

Electrical, and Mechanical Equipment
FAA-2000-2IBM 9020 Data Processing Sys:em
Maintenance Monitor Manual
FAA-G-2100c Electronic Equipment, General Requirements
FAA-4015 Interfacility Equipment Subsystem Operat.rg
Manuals (Test and Maintenance)



2.3

The following

Documents, paragraph references apply to issues dated April l&, 1980‘

NAS-MD-310

NAS-MD-311
NAS-MD-312

NAS-MD-313

-

NAS-MD-314
NAS-MD-315
NAS-MD-316
NAS-MD-326
NAS-MD-349
NAS-MD-601
NAS-MD-610
NAS-MD-750
NAS-MD-850

FAA STANDARDS

FAA-STD-002
FAA-STD-010
FAA-STD-013
FAA-STD-018

FAA-STD-019
FAA-STD-020

FAA-STD-021

FAA-STD-025

are National Airspace System Configuration Management

Computer Program Functional Specification (CPFS)

Introduction to Series

CPFS, Message Entry and Checking
CPFS, Route Conversion and Posting

CPFS, Flight Plan Position Processing and Beacon Code
Assignment :

CPFS, Local Outputs

CPFS, Remote Outputs

CPFS, Adaptation

Adaptation Format Guide

Data Reduction and Analysis Program for A3d2
Interface Control Document

Interfacility Data Transfer .

NADIN-NAS Interface

CFCC/NAS Stage A En Route CCC ICG

Engineering Drawings

Graphic Symbols for Digital Logic Equipment
Quality Control Program Requirements

Computer Software Quality Program Requirement

Lightning Protection, Grounding, Bonding and Shielding
Requirements for Facilities

Transient Protecting, Grounding, Boﬁding, and
Shielding Requirements for Equipment

Configuration Management

Interface Control Documentation .
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2.4

205

OTHER FAA DOCUMENTS

FAA Handbook 6040.5

FAA Handbook 6040.10

FAA Handbook 6110.65B

FAA Handbook 7110.83

FAA Order 1370.14A

FAA Order 514 6030.36A

FAA-2000-2

FAA 4015

OTHER DOCUMENTS

MIL-STD-470

MIL-STD-471

MIL-STD-781

MIL-STD-785

MIL-STD-1472B

MIL-E-1755G

FIPS PUB 38

MITRE Technical

Report 7605

MITRE Working Paper
11735

Facility and Service Outage Report
Equipment Failure Handbook

Air Traffic Control

Oceanic Air Traffic Control
Flowchart Symbol Standards

Preparation of FAA Form 6030-1 Facility
Maintenance Log

IBM 9020 Data Processing System Maintenance
Monitor Manual

Interfacility Equipment Subsystem Operating
Manuals (Test and Maintenance)

Maintainability Program Requirement for
Systems and Equipment

Maintainability Verification Demonstration
and Evaluation

Reliability Tests, Exponential Distribution

Reliability Programs for Systems and
Equipment Development and Production
MIL-E-17555 Electronic and Electrical
Equipment, Accessories, and Repair Parts,
Packaging and Packing of

Human Engineering Design Criteria for
Military Systems Equipment and Facilities

Electric and Electric Equipment, Accessories
and Repair Parts, Packaging and Packing of

Guidelines for Documentation of Computer
Programs and Automated Data Systems

Description of the En Route Flight Plan
Probe Function

Preliminary Design Specification:
En Route Flight Plan Conflict Probe

11



ICAO DOC

ICAO ANNEX 10

FED-STD-595

National Electric Code

Rules of the Air and Air Traffic Services,
4444-RAC/501/10 Procedures for Air
Navigation Services, International Civil
Aviation Organization (ICAO)

Aeronautical Telecommunications,
International Standards, Recommended
Practices and Procedures for Air Navigation
Services, Convention on International Civil
Aviation

Colors

12
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information on the conflict probe function and approaches to the processing of
that function. Additionally, FAA programs are available that have been
developed by MITRE in response to evaluating FAA requirements for an En Route
Flight Plan Conflict Probe function.

The MITRE documents are referenced for the express purpose of providing .

(Copies of this specification and other applicable FAA specifications,
standards, handbooks, and drawings may be obtained from the Contracting
Officer in the Federal Aviation Administration Office issuing the invitation
for bids or request for proposals. Requests should fully identify material
desired, i.e., specification, standard, amendment, and drawing numbers and
dates. Requests should cite the invitation for bids, request for proposals,
or the contract involved or other use to be made of the requested material.)
(Single copies of Military specifications and standards may be requested by
mail or telephone from U.S. Naval Supply Depot, 5801 Tabor Avenue,
Philadelphia, PA 19120 (for telephone request call 215-607-3321, 8:00 a.m. :o
4:30 p.m., Monday through Friday). Not more than five items may be ordered on
a single request and the Invitation for Bid or Contract Number should be cited
where applicable.

(Copies of ICAO documents may be obtained from the Internmational Civil
Aviation Organization, (ATTN: Distribution Officer), P.0. Box 400,
Succersale: Place de 1'Aviation Internationale, 100 Sherbrooke St. West,
Montreal, Canada H3A 2R2.)

(Copies of the Federal Information Processing Standards Publications are ::or ‘
sale by the Superintendent of Documents, U.S. Government Printing Office,
Washington, D.C. 20442.)

2.6 PRECEDENCE OF DOCUMENTS
When conflicts exist between the requirements of the contract arc
this specification, the contract shall take precedence. When

conflict exists between the requirements of this specification arn:
its referenced documents, this specification shall take preceden.-.

3. SYSTEM REQUIREMENTS SUMMATION

This section presents a description of the system requirements @ -
an automated oceanic display and planning system (ODAPS) to ass:s:
in the control of air traffic in oceanic airspace.

3.1 INTRODUCTION

The ODAPS, comprising flight data processing, situation display a-:
conflict probe function shall be patterned after the NAS En-Rou:e

ARTCCs to the maximum extent possible. Message types, message

formats, field definition, flight strip generation, flight str:p

content and format, error checking and acceptance checking sha..

emulate the ARTCC as nearly as possible. .

14



Details and description for the ARTCCs will be found in the
NAS-Management Documents (MD) MD-310 through 316 and 326 and shall
be referenced. Portions of the NAS-MDs apply to radar data
processing and will not be applicable to the ODAPS specification.
Examples of the exclusions are: Use of hand-off control
messages/status, direct access radar channel and related messages
and ARTS interfaces and related messages.

3.2 SYSTEM REQUIREMENTS
Set forth below is a general description of the capability and
operational requirements for each major element comprising the

oceanic display and planning systems (ODAPS).

3.2.1 OPERATIONAL REQUIREMENTS

The ODAPS shall be capable of conmtinuous operation, shall be highly
reliable, and shall be able to recover from hardware or software
element failures without loss of critical data.

There shall be at least one computer entry device and an associated
visual display for each operating position.

Internal failure of an element in any one module shall not induce a
‘failure in any other module.

3.2.1.1 FLIGHT DATA PROCESSING

The flight data processing (FDP) functions shall maintain a
comprehensive data base to support the situation display, strip
production and conflict probe subsystems. In general, FDP shall
perform the following:

(a) Local and remote message acceptance checking for legality,
format and eligibility.

(b) Route conversion.

(¢) Fix posting determination.

(&) Fix time calculation.

(e) Flight plan position extrapolation.

(f) Flight progress strip printing and routing.

(g) Situation display processing support. Capable of supporting up
to a maximum of ten (10) operational displays for each ODAPS.

(h) Conflict probe analysis support.



3.2.1.2

3.2.1‘3

3.2‘1.&

ODAPS . flight data processing shall require flight plan data inputs
for all flights intending to be entered into its airspace. Flight
plans shall be entered into the ODAPS FDP at some predetermined time
prior to the expected departure or entry into oceanic airspace. The
flight data processing function shall then perform tasks such as
route conversion and fix time calculations, leading to flight
progress strips generation, as well as providing the data base to
support probe analysis and display processing functioms.

The contractor shall provide information in order that the FAA can
modify the ARTCC adaptation required for the ARTCC interface with
the ODAPS flight data processor. :

DISPLAY PROCESSING

The situation display shall provide the oceanic controller with a
graphic representation of the flight plan extrapolated position of
all active aircraft. The display shall be capable of displaying
alphanumeric data, time, map data, aircraft position symbols, data
blocks, route displays, and velocity vectors.

PROBE ANALYSIS

The conflict probe functions shall consist of determining from

flight plan data, resident in the ODAPS data base, whether the

spatial relationship between a given flight and any other flight, o
airspace reservation will be less or potentially less than the r.
applicable separation minimum. It shall also provide, in a timely
manner, definitive information on that spatial relationship to the
controller. Separation criteria specified in FAA Handbook 7110.83

shall be used to determine the procedures and minima normally

applied to aircraft operating within oceanic airspace.

INTERFACES

To provide ODAPS with the necessary data base and to efficiently
exchange flight plan data, on-line interfaces shall be established
with other facilities, including ARTCC automation systems, and with
NADIN- :

- INTERFACES REQUIRED:

(a) Domestic ARTCC automation systems. ODAPS shall interface with
up to six (6) ARTCC automation systems. These shall be either
9020 computer systems or Host Computer System processors.

(b) North American Air Defense Center(s).

(¢) Non-U.S. Air Traffic Control Systems.

(d) National Data Interchange Network (NADIN). ODAPS will .
jnterface with NADIN for communication with ARINC, AFTN, WMSC,
and the Service B network.

16



(e) Central Flow Control Facility (CF)?%.

(f) Offshore Flight Data Processing System (OFDPS). ODAPS shall
interface with up to three (3) OFDES.

ODAPS interfaces shall be designed so that the ODAPS FDP looks like
an adjacent ARTCC and no major software changes should be required
(adaptation only). Details pertaining to these messages are
described in this document.

3.2.1.5 SUPERVISORY/PLANNER POSITION

The ODAPS system shall support this unique position for on-line
management. This position will, through an input/output device be
eligible for input/output of flight data messages, including the
following:

(a) Planned shutdown. Provides advanced printing of flight
progress strips.

(b) Start processing. Starts automated mode, either initial or
restart.

(¢c) Resector. Establish or modify current sectorization.

(d) Interfacility transmission enable/suppress to individual inter-
facility data links; e.g., ARINC, etc.

(e) Inhibit waiting responmse.
(f) Correction messages.
(g) Change parameter.

(h) Enter/cancel route. To provide capability to enter a route for
processing as if it were an adapted route.

(i) System load. Provides capability to extract the number of
flights either by total or for a defined period.

(j) All input messages which do not require a PVD for output.
(k) The TS message (Construct/Delete Temporary airspace reservation)

(1) The BP (Bulk Processing) message and all BK (Bulk Maintenance)
message types.

(m) Traffic Count (TC) Message.
(n) Sector Assignment Request (RC) message

(o) Switch Activity (SA) message

17



3.2.1.6

3.2.2.1

3.3

3.3-1 .

3.3.1.1

'(d) Card Reader

INFORMATION REQUEST ‘

Information stored within the ODAPS shall be available for output om
request. The data shall be presented on a PVD or similar display or
flight strip printer. The following may be requested:

(a) Winds aloft.

(b) Fligﬁt plans.

(¢) Flight progress strips.
(f) Route display data.
ADAPTATION

Adaptation is the storage of parameters and data to be accessed by
the computer program to enable that program to satisfy operational
requirements. The operational program shall be identical for all
sites. The parameters and data required to meet the unique needs of
the individual sites shall be adapted. Parameters may be dynamic or
nondynamic. A dynamic parameter shall be subject to change while

the operational program 1s on-line while nondynamic parameter is one

- that can be changed only in the off-line mode. .

MESSAGE, INPUT CHECKING AND VALIDATION CRITERIA

The NAS message types that shall be received and transmitted are
specified in the following subparagraphs. The message sources,
contents, processing required and the results of each input message
are specified in the section in which the message applies.

MESSAGE DESCRIPTION.

The paragraphs in this specification relating to Inhibit Waiting
Response (NAS-MD-311) referenced in Table II are to be considered
part of this specification in so far as they apply to flight data
processing functions and ODAPS terminals.

- MESSAGE SIZE

The maximum number of characters that shall be accepted in one
message, from the sources jndicated, is as follows:

(a) Keyboard - 400.
(b) 1I0T - 400.

(c) NADINF

3700. (Maximum information field size 250 .
characters)

80 per card for a maximum of 500 cards.

18



3.3.1.2

3.3.1.3

3.3.l.h

3.3.1.5

3.3.1.5.1

FIELD DEFINITION

A field is defined as one or more contiguous nonspace characters
separated from each adjacent field by a space. The first field of a
message need not be preceded by a space, mnor the last field of a
message be followed by a space. Each message field is assigned a
reference number and some fields have abbreviations. Each field
description, its reference number, and field abbreviation, if any,
is shown in Table I; many fields shown will not be used for the
ODAPS but are included to show the complete format.

ELEMENTS
Each field of data consists of one or more elements which are
generally separated from other elements in the same field by any one

of several special characters.

MESSAGE ACCEPTANCE

Each input message shall be subjected to acceptance checks as
described herein. There shall be a computer-generated response for
every message within a parameter response time as defined in Section
14.2. The response shall be an acceptance message, 2 rejection
message, or error message. Error and rejection messages shal’
identify the error or reason for rejection. A rejection message
shall be for the first error encountered to cause rejection, and the
entered message shall be removed from storage. An error message

shall be for the first error encountered, and the message sha.. '~
retained pending corrections. When an error is corrected, then -e
next of any remaining errors shall be identified to the source. The

method of correcting the message shall consist of using the CM cr Ik
messages and entering the appropriate fields.

MESSAGE CHECKS

Format checks are those that ascertain that the required fieids are
present and in the proper sequence. The following identifies che:xs
that shall be made on all messages.

FIELD 00 (SOURCE IDENTIFICATION CHECKS

Field 00 is required on all messages from remote sources except
those originating from non-U.S. facilities. The format of the !:e.:
may differ depending on the source. The capability shall be
provided for adaptation so that certain teletype sources can te
classified as unanswerable. When so adapted, a message seq.=" -
check shall be provided to assure that the sequence number (%he . 1s°
three digits of Field 00), of a received message is one higner tracn
the sequence number of the preceding message. When in error, ar
out-of -sequence message shall be output to an adapted IOT.
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TABLE I

STANDARD INPUT MESSAGE FIELDS
(Refer to NAS-MD-311 for more detail)

FIELD REFERENCE NUMBER FIELD NAME (ABBREVIATION, IF ANY)
00 Source Identification
01 Message Type
02 Flight Identification (AID)
03 Aircraft Data (TYP) '
04 Beacon Code (BCN)
05 Speed (SPD)
06 Coordination Fix (FIX)
07 Coordination Time (TIM)
08 Assigned Altitude (ALT)
09 Requested Altitude (RAL)
10 Route (RTE)
11 Remarks (RMK)
12 Field Reference Number or Field Reference
Abbreviation

13 Location Identifier

" 14 Sector Identifier
15 Message Cancellation Group
16 Output Routing
17 Amendment or Correction Data
18 Progress Report
19 Upper Wind Altitude
20 Upper Wind Data
21 Hold Data
22 Mission Data
23 Track Position Velocity Components
24 Not Used
25 , Referent Message Descriptor
26 : Departure Airport
27 Destination Airport
28 ETE/ETA
29 Acceptance Data
30 Sector Change
31 Data Selection-Indicator
32 Planned Shutdown Start Time
33 Planned Shutdown Stop Time
34 Altimeter Data
35 Altimeter Data Entrance Time
36 Action Indicator
37 ' Parameter Designator
38 Parameter Value
39 Change Status
40 Control Figures
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FIELD REFERENCE NUMBER

41
42
43
44
45
46, 47
48
49
50
51
52
53
54
55 .
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

90

TABLE I (Continued)

FIELD NAME (ABBREVIATION, IF ANY)

Established Beacon Code

Flight Data Selection

Not Used

Traffic Count Adjustment Data

Weather Data

Not Used

Accepting Sector

Route Display Time

DC Order Format Entry

Radar Site Identifier

Not Used

Not Used (Radar Parameter Modification)
Reported Altitude

Processing Mode

Heading

DI (Display Data Availability List Item) Number
Processing Override

Offset Direction/Leader Length

Logic Check Override

List Display Identifier

Not Used (Registration and Collimation Process)
Not Used (Radar Data Type)

Actjon Type

Trackball Coordinates

Map Data.

Time

Fix

Report Identification

Destination Indicator

Receiving Sector Number

Days of Operation Data

Level Designator

Not Used (Primary Track Class Indicator)
File Designator

Interim Altitude Data

Keyboard Action Counts Indicator

Not Used (Training Sector Type Designator)
Not Used (Training Sector Numbers)

Not Used (Training Sector Action Indicator)
Group Identification Number

Not Used (FAD Flow Calculation Times)
Not Used (Direct Access Radar Channel
Active/Proposal Activator)

Longitudinal Separation Indicator
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3.3.1.5.2 FIELD Ol (MESSAGE TYPE) | ' | .

3.3.1.6

3.3.1.7

3.3.1.8

3.3.1.9

Checks shall be performed to ensure that Field Ol is an identifiable
message type from an acceptable source.

LOGIC CHECKS

Where feasible, the capability to adapt a normally expected range of
values for specific messages shall be provided; values outside this

‘range shall result in an error message.

DATA CHECKS

A check shall be made on all parity and logic check (e.g., EOM)
characters on each input message. When Field 00 is valid and a
transmission error has been detected, a Retransmission Message shall
be output to the source. When Field 00 is invalid and a
transmission error has been detected, an appropriate message shall
be output to an adapted IOT.

COMPATIBILITY CHECKS

Messages received that require route conversion and posting
determination shall be accepted when they comply with the format and
logic checks as specified for the message type. Subsequently, the
route conversion and posting determination functions shall be ‘
executed, and when the flight plan is determined to be
unprocessable, a rejection message shall be output to the source and
to an adapted IOT. When the source is a remote source, a rejection
message shall be output only to an adapted IOT. When the flight
plan is the initial entry and a compatibility exception exists, the
flight plan shall not be absorbed into the data base; if not the
initial flight plan then the flight plan shall remain in the data
base as it was prior to the compatibility exception. During the
route conversion and posting determination process, it shall be
determined when flight plans are incompatible with the ODAPS flight
data processor. This situation can result from one or more of the
following: illogical adaptation data such as when a converted route
contains no postable fixes in the. center control areas; dynamic data
base overflow or buffer shortage; a larger number of postings than
that defined in adaptation; or excessive flight duration such as
when the program detects a flight of total duration greater than six
days. Refer to NAS-MD-311, 1.6.2.4 for more details.

GENERAL LEGALITY CHECKS
Checks shall be made for the foilowing:

(a) Presence of required fields;
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3.3.1.10

3.3.2

(b)
(c)

(d)

Proper format of fields;

No presence of a field other than those specified as required
or optional;

Presence of a valid field separator;

Refer to NAS-MD-311, 1.6.2.5 for further details.

ERROR MESSAGES

All error, rejection, or other messages shall be clear and concise
using mmemonic notatioms.

MESSAGE TYPES

Message types are divided into six categories:

(a)
(b)
(c)
(d)

(e)

(£)

(g)

FLIGHT DATA (FD) - Used to establish and maintain the flight
plan data base.

INFORMATION REQUEST (IR) - Used to request display or printout
from the data base.

SUPERVISORY (S) - Used to control various processes relating to
the system environment, such as resectorization.

INTERFACILITY (IF) - Those messages that are transmitted to and
received from a device, other than an FDIO, in another facility
between NADIN and the ODAPS.

MISCELLANEOUS (MI) - Used to input and route certain
information to assist in the orderly process of air traffic
control. This message is referred to as General Information.

DISPLAY MESSAGE (DP) - The message types, categories, and names
for the messages are shown in Table II.

BULK MAINTENANCE MESSAGE (BK)

FIELD 10 (ROUTE) CHECKING

Field 10 (Route) of a flight plan contains the filed route of
flight. This route shall consist of ATS routes and/or fixes. A fix
is one which has been previously identified to the program by the
process of creating a table consisting of the fix names and
locations in some coordinate system. An adapted route shall consist
of ATS routes, and adapted direct routes that connect adapted

fixes. (Refer to Appendix 20 for a definition of terms.) A
nonadapted route shall consist of a nonadapted route segment between
two adapted fixes. The following subparagraphs describe the process
of checking the contents of Field 10.
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3.4.1

3.4.2

3.4.2.1

3.“.2.2

3.4.3

3.“‘3.1

FIELD 10 ELEMENT DESCRIPTION .

Details of Field 10 element descriptions are contained in
NAS-MD-312, 3.0 and its subparagraphs.

FIELD 10 (ROUTE) FORMAT CHECK

FIELD 10 FORMAT

Checks shall be made to ensure the following:
(a) The first element is a fix;

(b) The last element is a fix or VFR, DVFR, or XXX (incomplete
route indicator);

(c¢) Fixes and routes are separated by a period (.) when they
alternate; consecutive routes and consecutive separated by two
periods (..).

When the Field 10 violates any format criteria, an appropriate errcr
message shall be transmitted. Other details are contained in
NAS-MD-311, 4.1, and Tables 4~1 and 4-2. ’

FIELD 10 SIZE
The maximum number of elements allowed in Field 10 shall be 43, .
including the slash character (/) used as a tailoring indicator.

ROUTE LOGIC AND ADAPTATION CHECKS

These checks shall be performed to ensure that the data in Fiel: .
are compatible with adaptation and other data in the flight p.an.
Paragraphs 3.4.3.1 through 3.4.3.3 describe the determination Jf -~
first, second, and last fixes to be converted which shall be a :a::
of route logic and adaptation checks. Actual route conversion i
described in 3.5 herein. Refer to NAS-MD-312, 6.0 for further
details. v

FIRST CONVERTED FIX DETERMINATION

The determination of the. first fix to be converted shall be as
follows:

(a) When a tailoring (/) symbol is present (indicating :ha:
the route prior to it has been eliminated), the Coordinati:n
Fix (Field 06) shall become the first converted fix.

(b) When the second element is VFR or DVFR, the ODAPS sha..
ensure that the third element is a fix. The first converted
fix shall be the fix following VFR or DVFR.
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MESSAGE
TYPE

AM
AT
BC
BD
BF
BM
BP
BR
BX
CM/CR
CP
o
DA
DEP
DM
DR
DT
DX
FP
FPL
FR
GI
GO
HM
IS
IW
MP
MR
PA
PR
PS
PV
QN
Qp*
Qp*
Qp*
QR
QT
QU
QX
QZ
Qz
RC

MESSAGE NAMES, TYPES AND DESIGNATORS

TABLE II

MESSAGE
CATEGORY

FD-IF
FD

BK
BK
BK
BK

5

BK
BK
FD

S

S

IF
FD-IF
FD

IF

IF

IF
FD-IF
FD-IF
FD

MI

S
FD-IF
S

S

FD

DP

IR
FD-IF
S

FD

DP

DP

DP

DP
DP-FD
DP

DP

DP

DP
DP-FD
S

MESSAGE
NAME

Amendment Message

Accept Trial Amendment
Bulk File Creation

Bulk File Dump

Bulk Storage Flight Plan
Bulk Amendment

Bulk Processing

Bulk Flight Plan Readout Request

Bulk Flight Cancellation
Correction Message

Change Parameter

Resector

Transmission Accepted
ICAO Departure

Departure

Transmission Rejected
Data Test

Retransmit

Flight Plan

ICA0 Flight Plan

Flight Plan Readout Request
General Information

Start Processing

Hold

Inhibit Transmission
Inhibit Waiting Response
Mission Flight Plan

Map Request

Probe Analysis Request
Progress Report

Planned Shutdown

Progress Report Validation
Transfer Data Block

Point Out

Reposition List
Request/Suppress Data Block
Reported Altitude

Start Track

Route Display

Drop Track

Data Block Offset
Assigned Altitude

Sector Assignment Request

PARAGRAPH

4.2.1

6.4
NAS-MD-311
NAS-MD-311
NAS-MD-311
NAS-MD-311
NAS-MD-311

'NAS-MD-311

NAS-MD-311
4,2.2 and 8.1.1

w

]

»n
[ ] [ ]
— s O 0D B 00 e
o — o
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TABLE II : ‘

MESSAGE NAMES, TYPES AND DESIGNATORS

MESSAGE MESSAGE
TYPE CATEGORY

RS FD-IF

SA S

SG FD-IR

SR FD

C S

D IR-1IF

™ BK

TR IF

TS | DP

X BK

UR IR

uw IF

* The differences in formats will differentiate between actions within a

single message type.

MESSAGE . ‘
NAME ’ PARAGRAPH
Remove Strip 4,2.12
Switch Activity 4.2.17
Conflict Probe Group Suppression 6.5
Strip Request ' 4,2.13
Traffic Count Adjustment NAS-MD-311
Test Device 4.2.14
Temporary Bulk Amendment NAS-MD-311
Test Message _ 4,2.15
Temporary Airspace 5.2.7
Temporary Bulk Cancellation NAS-MD-311
Upper Wind Request 4,6.2
Upper Winds 4.6.1.1
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3.4.3.2

3.4.3.3

3.4.3.4

(¢c) When the Coordination Fix is the same as the first element
processing shall be done from the coordination fix to the
second element in Field 10, and the coordination fix shall
become the first converted fix. When the departure point is an
adapted airport and the entered time is P or D-time, the X-Y
coordinates of the airport shall be used for the first
converted fix.

(d) When the first element is followed by two consecutive
element delimiters, processing shall be domne from the
Coordination Fix direct to the second fix in Field 10 and the
Coordination Fix shall become the first converted fix. When
the Coordination Fix and the second fix in Field 10 are the
same, the second fix in Field 10 shall become the first
converted fix.

(e) When the second element in Field 10 is an adapted route,
processing shall be done from the Coordination Fix to the
second element and the Coordination Fix shall become the first
converted fix.

SECOND CONVERTED FIX DETERMINATION

After the first converted fix has been determined at least one route
segment, beginning with the first converted fix shall be required.
Otherwise, an error message shall be returned to the source.

LAST CONVERTED FIX DETERMINATION

Last converted fix refers to the last fix for which route records
are generated. The last converted fix shall consist of one of the
following:

(a) The first adapted fix which is physically external to the
center at the altitude being processed for flights which exit the
center via an adapted route;

(b) The second endpoint of the direct route segment which exits the
center for flights which exit via direct route.

However, when XXX, VFR, or DVFR appears in the route prior to center
exit, as other than the second element, the last converted fix shall
be the last filed or adapted fix preceding XXX, VFR or DVFR.

CONNECT CHECKS. - Checks shall be performed to assure that each
adapted route and each fix logically connects with the elements
before and after it, to the first fix filed beyond the ODAPS
boundary, with the exception of filed direct routes; when they do
not, the flight plan shall not be accepted.




3.&.3.4.1

3.4.3.4.2

- 3.4.3.5

3.&.3.6

3.“.3‘7 .

is an adapted route either preceded by a fix, followed by a fix, or
both, the ODAPS flight data processor shall ensure that the fix is
adapted as being on the route or connected to the route. The ODAPS
flight data processor shall assure that segmented airways have the
adjacent filed fixes adapted as being on, or connected to, the same
segment.

CONNECTIONS BETWEEN FIXES AND ADAPTED ROUTES. - When a filed route .

ADAPTED ROUTE TO ADAPTED ROUTE CONNECTIONS

When an adapted route to adapted route combination is filed, the
ODAPS flight data processor shall ensure that the two routes
intersect or are connected by a connect fix. If the two routes
intersect at more than one point, a comnnect fix must be specified,
otherwise the flight plan shall not be accepted.

SPECIAL ELEMENT CHECKS

The ODAPS flight data processor shall process the following special
elements which may be contained in Field 10: VFR (Visual Flight
Routes), DVFR (Defense Visual Flight Rules), XXX (Incomplete Route
Indicator). :

(a) VFR, DVFR - When either of these elements is the second element
in Field 10, the ODAPS flight data processor shall ensure that
the fix following the element is internal to the center's .
airspace at the filed altitude. When VFR or DVFR is other than
the second element, the ODAPS flight data processor shall
ensure that the element preceding the VFR/DVFR element is an
acceptance fix.

(b) XX - When XXX, the Incomplete Route Indicator, appears in
Field 10, the ODAPS flight data processor shall ensure that the
element preceding it is an acceptable fix. When a flight plan
is received from AFIN or NADIN that is only partially
processable, the ODAPS flight data processor shall insert an
incomplete route indicator after the last processable element.

DISTANCE CHECK

The ODAPS flight data processor shall generate an error message when
the entry fix and exit fix of an adapted route are the same, and the

fix appears only once on the adapted route. A zero distance on a

direct route shall not be acceptable.
ADAPTATION CHECK
The ODAPS flight data processor shall ensure that all filed fixes in

Field 06 (Coordination Fix) and Field 10 (Route) are adapted fixes,
qualified latitudes/longitudes, or fix-radial-distances of fix nam
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3.5

3.5.1

3.5.1.1

that are adapted. The ODAPS shall ensure that all route elements
between the first and last fix elements to be converted, are adapted
except XXX, VFR, and DVFR. The adaptation check shall validate to
the last adapted fix in, or first adapted fix external to, the ARTCC
oceanic area of responsibility.

ROUTE CONVERSION AND POSTING (EN ROUTE)

Route conversion is the process of expanding each route segment,
filed in Field 10 of a flight plan message, into the component fixes
making up the route, connecting geographical positions to the system
coordinate system, and converting all information into a form
useable to the processors. Component fixes that describe an adapted
route are found in adaptation. Fixes along direct routes shall be
determined in accordance with direct route conversion rules. When
the route elements VFR or DVFR appear in Field 10 appear in Field 10
as the second element, route conversion shall begin with the fix
following the VFR or DVFR. The fix following the VFR or DVFR shal
always be posted for the FPA appropriate at the processing

altitude. Route conversion shall begin with the coordination fix ot
a flight which originates as an airfile in the center area with
other than VFR or DVFR as the second element. The coordination f:x
always shall be posted for the FPA appropriate at the processing
altitude. When the route elements VFR, DVFR, or XXX appear in Field
10 in other than the 2nd element, route conversion shall end with
the fix preceding the VFR, DVFR, or XXX. Elements beyond shali no:
be converted. The fix preceding VFR, DVFR, or XXX shall be aliways
posted for the FPA appropriate at the flight altitude, Airfile
points always shall be posted.

For route heading angle correction (the angular difference between
local north at a point and north in system coordinates), an exac:
equation will be used and not an approximate equation.

ADAPTED ROUTE CONVERSION AND POSTING PRIORITIES

The adapted fixes on an adapted route between the entry and exi:
fixes, filed or implied, of a filed route segment shall be
converted. A priority scheme shall apply to the posting of fixes 3%
adapted routes; this shall be subject to the approval of the FAA.

ELIMINATION OF DUPLICATE POSTINGS

For each fix on an adapted route, it shall be possible to adap: 4
list of FPAs to be used when outputting strips for each fix or -~
adapted route. When this information is omitted from route
adaptation, the information contained in fix adaptation sha.. :te
used to determine FPA posting. When this list is adapted, the :r-:
FPA in the list shall be the primary FPA, i.e., the FPA which
contains the fix. For an adapted route, duplicate primary anc
alternate postings for FPAs shall be eliminated based on direct:on
priority at processing altitude within an FPA.
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3.5.2

3.5.2.1

3.5.2.2

3.5.2.2.1

DIRECT ROUTE CONVERSION AND POSTING PRIORITIES | .
Direct route conversion shall be applied to each segment of a filed

route in Field 10 for which no adapted route applies. Converted

Fixes for a direct route flight consist of filed fixes, implied

fixes, and intersections. Calculations shall be performed to find

the point of intersection between a filed route segment and:

(a) A center boundary;

(b) An FPA boundary;

(¢) A major or minor airway;

(d) A fix posting line;

(e) A line perpendicular to that segment which passes through a
focal point fix; and

(f) Lines of latitude and longitude.

The program shall determine which FPAs have been penetrated in the
case of a direct route segment being coincident with a boundary.

POSTING FORMAT .
All points to be posted shall be usually posted in the form of
distance-direction-fix (fix-radial-distance) relative to the FPF

(Focal Point Fix, see definitions) of the FPA being posted or in

terms of latitude and longitude. Some exceptions are when the point

to be posted is within "n" miles (a parameter) of a fix a fix will

be posted; there is no FPF; or no post FPA is not posted.

DIRECT ROUTE POSTING PRIORITY

The selection of points to be posted shall be made according to an

established fix posting priority scheme (Reference NAS MD-312,
Section 7). L

DIRECT-ROUTE FILED-POINTS

The selection of filed points to be posted shall be determined by a
filed point posting indicator which shall be set in adaptation. The
filed point posting indicator shall control postings and shall
specify, as a minimum, one of the following:

(a) Post only the first filed point within an FPA.

post only the first and last of these points. When only one

(b) When two or more direct route filed points occur within an FPA, g
filed point occurs within an FPA, it shall be posted. ‘

(¢) Do not post any filed points.
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3.5.2.2.2

3.5.2.2.3

3.5.2.2.4

3.5.2.2.5

3.5.3

FIX POSTING LINES

The use of fix posting lines may be employed by the contractor if
desired (Reference NAS-MD-312). Any technique, developed in lieu of
fix posting lines, will be acceptable provided that fix posting 1is
done properly. One fix posting line as described in NAS-MD-312 is
as follows:

S - Line: On a direct route, an S-Line crossing point will force a
fix posting for the FPA specified by the S-Line.

ROUTE SEGMENT INTERSECTIONS

Segments of airways or fix posting lines that lie within an FPA may
be specified in adaptation for posting of the intersections of
direct routes with these segments.

CLOSEST POINT TOQ FOCAL POINT FIX

when no criteria apply to posting a fix, the point of intersection
of the perpendicular from the focal point fix (FPF) with the route
segment shall be computed and posted. When an FPA has no FPF, and
no posting criteria applies, the FPA entry point shall be calculated
and posted.

LATITUDE AND LONGITUDE

The capability shall exist to post every 10° of latitude or
longitude. If the time between postings exceeds (system parameter)
minutes, the postings shall be every 5° of latitude or longitude;
determination of next posting shall be by adding 5 degrees to the
latitude/longitude of the last posted fix. Flexibility shall be
provided in adaptation to suppress postings under definable
conditions.

ADAPTED DIRECT ROUTE PROCESSING

When two consecutive fix names are filed in Field 10 of a flight
plan, the program shall determine whether an adapted direct route
applies. When an adapted direct route applies, the converted fixes
as specified by adaptation shall be used for the direct route
segment. The fixes shall be posted according to the processing
rules for the adapted routes that replace the direct segments.

3.5.4 SPECIAL POSTING REQUIREMENTS

Special requirements for posting are:
(a) When the fix preceding XXX, VFR, or DVFR is not already

postable in the last center FPA at the flight's last processing
altitude, it shall be posted at that altitude.
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3.6

3.6.1

3.6.2

(b) It shall be possible to specify mandatory posting in adaptati.on’

(c) When a combination of one or more altitude transitionms,
concave-shaped FPAs, or unusual adaptation at a route junction
causes a primary route record sequence to exit and then
re-enter an FPA without progressing to another fix, en route
posting rules shall be applied as if the FPA had not been
exited.

ALTITUDE PROCESSING

The ODAPS shall process the route of flight with regard to assigned,
requested, and adapted altitudes. From input sources, the program
shall recognize the altitudes as Field 08 (Assigned Altitude) or
Field 09 (Requested Altitude). The program shall determine what
altitude to use for processing and the different rules that may be
applicable for printing of flight strips, depending on whether the
flight plan is active or inactive. Under some conditions, the ODAPS
shall use an adapted altitude, that is, an altitude derived from
adaptation, instead of the Field 08 or Field 09 entry for processing
and printing.

ALTITUDE FORMATS

formats to determine fix posting based on the stratification of

The ODAPS shall be capable of processing inputs in the following ‘
sectors:

(a) Single altitude;

(b) Blocked altitudes (the highest altitude of the block be used
for processing);

(c) Above (ABV) with a suffixed altitude, in which case the
suffixed altitude shall be used for processing;

(d) Altitude/Fix/Altitude showing an altitude before and after a
. fix. Post first altitude up to the fix - Post the fix at all
stratums between the first and the second altitude - After the
post at the second altitude.

DEPARTURES

A departure flight is one that is filed with a P or D-time, and with
the departure fix as the Coordination Fix (Field 06), under the
condition that VFR, DVFR, or the tailoring symbol is not the second
element. The following rules apply to proposed departures, ’
activation messages, and external departures.



3.6.2.1

3.6.2.2

3.6.3

3.6.4

3.6.5

PROPOSED DEPARTURES

The ODAPS shall ensure that a flight plan with a proposed departure
has an altitude entered for Field 09 which shall be used for
processing except when adaptation specifies otherwise or when
nonadapted departure processing applies, or both.

ACTIVATION MESSAGES

Altitude processing rules for flight activation messages shall
include, but not be limited to the following: When a Departure (M)
message or an Amendment (AM) message with a D-time is received
activating a flight, and when the activation message contains both a
Field 08 and Field 09, processing shall be performed on whichever is
the higher. When the Field 08 altitude is lower than the Field 09
altitude, both altitudes shall be retained for strip printing and
the flight shall be processed at the Field 09 altitude.

OTHER FLIGHT PLANS

Altitude processing shall also be performed on airfiled flight plans
and flight plan messages received from adjacent centers. An airfile
is a flight plan which is not a departure or am external departure.
An airfile shall be altitude processed in a manner similar to
activations. The altitude used for processing an inbound flight
from an adjacent center shall be the altitude received on the
intercenter message.

AMENDMENTS

An en route altitude amendment to an active flight plan shall cause
reprocessing, when appropriate. When reprocessed, all FPAs between
the old and new altitudes, at the point of altitude transition
(flight plan present position fix) shall be converted for potential
posting. All fixes behind the flight plan present position fix
shall be discarded. An amendment to Field 09 of an active flight
plan shall not be allowed.

TRANSITIONS

Route conversion shall ensure that when an altitude transition
occurs, all FPS that overlie the fix at which the transition occurs
and that are within the range of transition, are considered for
potential posting. Altitude transitions' occur as a result of:

(a) Altitude amendments;

(b) Altitude/fix/altitude in Field 08 at the specified fix;

(¢) Nonadapted departures;

(d) External departure/arrivals.
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4.0

4.1

4.2

FLIGHT DATA PROCESSING

PROCESSING DESCRIPTION

The flight data processing functions shall be patterned after the
flight data processing functions performed by the En Route 9020
System. Wherever possible the message types, formats, field
definition, flight strip generation and printing error checking and
acceptance checking shall emulate the 9020 System. NAS-MDs (CPFS
MD-310 through 316 and 326) shall be referred to by the contractor
for additional description, details and clarification. Where this
specification differs from the NAS-9020 documentation, these changes
will be defined in this specification. NAS message types and field
definitions that apply to the ODAPS system are jidentified in Section
3.3. This section also contains the maximum message size (by device)
error checking, eligibility check and legality determination. A
comprehensive data base will be created maintained and/or terminated
by the input of the various flight data messages. These messages
shall be able to be entered into the system from the various
positions within the ODAPS facility and from identified extermal
locations or devices. See Section 7.0 for interface description.
Primary processing of flight plan data consists of flight plan
acceptance, route conversion, calculation of fix arrival (estimate)
times, and flight plan extrapolation. Generation of output messages
in the form of flight progress strips and/or information update
messages is time dependent on the occurrence of an event. Time
dependency refers primarily to modification of data for a part:i-..:
flight, resulting in generation of update messages or the repr:nt. ¢

of flight progress strips.

y

MESSAGES, INPUT AND OUTPUT

The messages described in this section shall be used to estab.:is™
and maintain the flight plan data base and other related and
supportive data information. The status (active or proposed) ::
each flight plan shall be indicated upon acceptance of each flign:

~ plan by the program. Status is determined by the type of

coordination time (Field 7) entered as follows:

ACTIVE: | When the coordinatioh time is an actual time [
or an estimated time (E).

PROPOSED: When the coordination time is a proposed time -

or a flush time (F).

Each individual message used in establishing and maintaining :nese
data bases are described in the following paragraph as to purpcse.
input source, content (Fields), acceptance checking, processing
logic, output and/or results.’
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The purpose of a flight plan message is to present an aceanic sector
controller with pertinent flight information on a flight that enters
his airspace.

(a) Input messages include the following:

(1)

(2)

(3)

(&)

(5)
(6)
(7)
(8)
9
(10)
)
(12)

(13)

(14)

FLIGHT PLAN: With respect to initial input, the oceanic
system will accept up to 650 flight plans in either ICAOQ
or domestic (Stage A)/resident format. In the exchange of
flight plan data with domestic/resident ATC systems, the
format utiliZed will be Stage A. In the exchange of
flight plan data with the ATIC system of a foreign state,
the format utilized will be as negotiated with that state.

AMENDMENT MESSAGE: In the exchange of flight plan data
with the ATC system of a foreign state, the format
utilized will be as negotiated with that state.

PROGRESS REPORT: The Prpgress Report (PR) message shall
be used to update the status of an active flight plan or
to release a flight plan from a prior hold action. The

message is controller-entered.

ARINC MESSAGES: Pilot reported information contained in
messages received from ARINC shall be used to update the
status of active flight plans, to release a flight from a
prior hold, and to update upper winds data tables.

FLIGHT PLAN READOUT:

WINDS ALOFT MESSAGE:

WINDS ALOFT READOUT REQUEST MESSAGE:

STRIP REQUEST MESSAGE:

HOLD/DELAY MESSAGE:

CANCEL FLIGHT PLAN MESSAGE:

CORRECTION CAPABILITY:

JOK (ELIGIBILITY OVERRIDE):

PROBE ANALYSIS MESSAGES: See paragraph 6.0 for probe
analysis messages.

PROGRESS REPORT VALIDATION MESSAGE:

(b) Output messages include the following:

(1)

FLIGHT PROGRESS STRIPS: Accommodate the position report
(AIREP) message from ARINC.

35



(2) READOUT OF FLIGHT PLANS: : . : ' .

(3) READOUT OF STORED WINDS ALOFT:

(4) ACCEPTANCE AND ERROR DIAGNOSTIC MESSAGE TO CONTROLLER
INPUTS:

(5) PROBE ANALYSIS MESSAGES: See paragraph 6.0 for probe
analysis messages.

(6) FLIGHT PLAN DATA UPDATE MESSAGES:

(7) PROGRESS REPORT:

(8) PROGRESS REPORT DISCREPANCY MESSAGE: This message shall be
generated under the following conditions:

(a) Time variance.
(b) Altitude variance.
(¢) Fix variance.

The entire progress report excluding any weather data shall
be presented followed by a repeat of the data that is
suspected. .

(9) PROGRESS REPORT OVERDUE ALERT: This alert shall be
generated when a Progress Report message has not been
received within a parameter time after the flight was
estimated at a posted fix.

4.2.1 AM (AMENDMENT MESSAGE)

An amendment message is used to modify, add to, or delete previously
filed flight plan data. Amendment data, when accepted, becomes a
part of a flight plan data base except as noted herein. Refer to
NAS-MD-311, 2.1 for application.

4.2.1.1  SOURCES

An amendment message can.originate from an FDIO or KVDT keyboard or
US ARTCCs.

4.2.1.2 CONTENT

An amendment message consists of Field 00, Field Ol (Message Type),
Field 02 (Flight Identification), Field 12 (Field Reference Number
or Reference Abbreviation) and Field 17 (Amendment or Correction
Data). Field 12 is used to identify to which field the amendment o
correction data applies. :
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4.2.1.3

h.20113'1

4,2.1.3.2

4.2.1.3.3

ACCEPTANCE CHECKING

Acceptance checking shall be done in two stages: first the message
shall be checked for format and field logic acceptability per 3.3
then, the amendment data shall be merged with the reference flight
plan and the flight plan shall be checked in the same manner as an
original flight plan entry. (See FP message, 4.2.5).

FLIGHT IDENTIFICATION FIELD (02)

This field can be an aircraft identification (AID) with an optiomal
departure point, the computer jdentification (CID) which was
assigned to the original flight plan. When a CID is entered, a
check shall be made that it is currently assigned to a flight plan
resident in storage; when the CID is not so assigned, an error
message shall be returned to the source. When an aircraft
jdentification is entered, it shall be checked to assure that it
uniquely matches the jdentification of a current flight plan;
otherwise, an error message shall be returned. When an error
message is transmitted because of a duplicate flight identification,
a list of all duplicated flight plans shall also be returned. Refer
to NAS-MD-311, 2.1.3.1.1, 2.1.3.2.1 and subparagraphs.

REFERENCE FIELD (12)

This field is used for the identification of the field to be amended
by the AM message. The field is identified by either the field
number or a field abbreviation, as shown in Table I. There may be
multiple entries of Field 12 and Field 17 entered in a single AM
message, when more than one field is to be amended. A check shall
be made to assure that each entered Field 12 is different. When
Field 02 is amended, the ODAPS shall not allow other fields in the
same message to be amended. Further, once a Field 02 amendment has
been applied, no other messages shall be accepted for this flight
until all resulting update messages are acknowledged or have been
printed on the flight strip printers. Refer to NAS-MD-311,
2.1.3.1.2 and 2.1.3.2.3 for further details.

AMENDMENT OR CORRECTION FIELD (17)

This field shall totally replace the contents of the Reference Field
(12) in the referent stored flight plan, except for a Field 10
(Route) merger. Field 17 shall not be format checked because the
data will be checked when the amended flight plan is reprocessed
(except when Fields 04 or 07 are replaced). In some cases however,
some additional logic checks shall be made. There shall be
restrictions as to what, and how, amendments are made in order to
preserve the integrity of the flight plan and assure its
compatibility with the data base. Checks on Field 10 (Route) shall
be particularly comprehensive to ensure that the amended portion of
the route can be successfully merged with the original route, thus
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4.2.1.4

4.2.1.5

4.2.2

producing a valid amended route. Error messages shall, in so far a
possible, indicate the nature and locatiog of the error. A route
readout request shall be transmitted to the source as a result of an
ambiguity error in an attempted route amendment or a route readout

‘request message (which is an AM message with Field 02 only). A

route readout request consists of the filed elements, including any
program inserted route elements, identified by sequence number.
Field 11 (Remarks) shall be processed on an element basis, the
elements being identified by the overcast weather symbol used for
intercenter remarks and the clear weather symbol used for
intracenter remarks. For further details, refer to NAS-MD-3l1,
2.1.3.1.3 and 2.1.3.2.4.

PROCESSING LOGIC
After input checking‘is complete, the amended flight plan shall be

reprocessed, when required. Reprocessing is required when any of
the following are amended; Field 03, when the aircraft class

changes; Field 06; Field 10, with some exceptions; and Fields 08 or

09 in some cases (NAS-MD-311, 2.1.4). The fix times shall be
recalculated when the flight plan route is reprocessed when there

are any changes in Fields 05, 07 or 08, or a change made to Field 10
involves a delay. Field 11 (Remarks) shall be checked for the
characters "NOPAR". If found, transmission of the amended flight

plan data to NORAD shall be inhibited unless the flight plan has
previously been transmitted to NORAD. .

QUTPUTS

When an amendment changes the content of flight progress strips or
deletes the requirement for strips at a sector or remote FDIO
locations, updates or new strips shall be output, excluding updates
to the center sector that entered the amendment. When new strips
are not required, then the update information shall be transmitted
to the (FDIO) CRT at the appropriate sector. All amended flight
plans shall be printed on the line printer. As applicable, messages
shall be sent to the adjacent centers when the flight plans have
already been transmitted. When a flight is not going to enter an
adjacent center which has received transmission of a flight plan,
then the RS (Remove Strip) message shall be transmitted. Messages
to NADIN shall be transmitted as required. Refer to NAS-MD-314,
where appropriate, for further details of the results of outputs.
Refer to NAS-MD-311, 2.1.5 for further details.

CM, CR (CORRECTION MESSAGES)

These messages are used in response to error messages produced by
the computer. CM (Correction Message) pertains to remote TTY unit
or units. CR (Correction Message) pertains to internal IOT unit or

units. See NAS-MD-311, 1.8 for details. ‘
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4.2.2.3

4.2.2.4

4.2.2.5

4.2.3

4.2.3.1

h.2.3I2

h.2.3l3

SOURCES

The CM message can originate from TTY, and a CR message from an IOT,
a keyboard or FDIO.

CONTENT

The CM message consists of Field 00 (Source Identification), Field
01 (Message Type), Field 17 (Amendment or Correction Data). The CR
message consists of Field 00 (Source Identification). Field Ol
(Message Type) Field 25 (Referent Message Descriptions), Field 17
(Amendment or Corrections Data). -

ACCEPTANCE CHECKING

The logic and format checks outlined in 3.3 shall apply. If Field
00 of a CM message or Field 25 of CR message is not the same source
jdentification as the message to be corrected, the correction
message is rejected. See NAS-MD-311-1.8.2 for additional details.

PROCESSING LOGIC

Processing shall allow a field or element error to be verified,
deleted or replaced, or an omitted field added by the source.

OUTPUTS
After a correction is accepted, the referent message shall be
processed as an initial message and an appropriate response ret.rnec

to the entering device.

DEP (ICAO DEPARTURE)

A DEP message is used to activate a proposed departure or a prop:se:
airfile flight plan.

SQURCE
From non-U.S. air traffic facilities via AFIN or NADIN.
CONTENT

The ICAO DEP message contains a Message Type Field, (0l) an Air-ra:-
Identification Field (02), and a Departure Time Field.

INPUT CHECKING AND PROCESSING

The checks specified in 3.3, as applicable to the ICAO forma: s-a..
be performed. Conversion of the message shall: translate tne
character ICAO message type (DEP) into the 2 character field M auc
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4.2.3.4

4,2.4

4.2.4.1

4.2.4.2

h' 2.“.3

4.2.4.4

place it in Field Ol, place the 2 to 7 character ICAQ Aircraft .
Identification Field directly into Field 02, and place the Departure
Time Field directly into Field 07 of the ODAPS flight data processor
message. Reference NAS-MD-311, Appendix H.

QUTPUT
The output shall be a DM messagé.

DM (DEPARTURE MESSAGE)

A departure message is used to activate a flight plan with a
proposed departure time. Further details on DM processing are
contained in NAS-MD-311, 2.5.

SOURCES

This message can originate from a keyboard, IOT, or FDIO, or 9020
Cccc. '

CONTENT

DM consists of Field 01 (Message Type), Field 02 (Flight
Identification), Field 07 (Coordination Time, optional) and Field 08

(Assigned Altitude, optional). .

INPUT CHECKING

The checks specified in 3.3 shall be performed. The message shall
be checked to ensure that the contents of the data fields agree with
the existing data contained in the flight plan to which the
departure message is applied. When the data fields do not agree an
error message shall be returned. The Field 02 format requirements
are the same as those described for the Amendment Message. The data
entered may be a computer identification number, Beacon Code, or
aircraft identification. When a Field 02 amendment has been
applied, no DM messages shall be accepted for this flight until all
update messages are acknowledged or have been printed on the
associated flight strip printer. Reference NAS-MD-311, 2.5.2 and
2.5.3 for further details on input checking.

PROCESSING LOGIC

The proposed time and the stored flight plan shall be changed to the
actual departure time, and the estimated time of arrival (ETA)

updated as appropriate. The assigned altitude field in the flight

plan shall be updated. The flight plan route shall be converted,

fix times calculated, and flight progress strips generated.

Departure strips shall be generated, when appropriate. Refer to
NAS-MD-311, 2.5.4 for further details. .
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4.2.5

4.2.5.1

4.,2.5.2

hl2.5.3

OUTPUTS

Flight strips for the Activated Flight Plan shall be printed.
Responses shall be sent to the source for DM messages as required.
A flight plan printout shall be generated and routed to the line
printer. Refer to NAS-MD-311, 2.3.5 for further details.

FP (FLIGHT PLAN)

The purpose of the flight plan message is to establish a data base
of active and proposed flight plans used for the printing of flight
strips, display, printout, and interfacility data transfer
functions. This data base shall also be used by other program
functions. Details of FP message processing are contained in
NAS-MD-311, 2.7.

SOURCES
The sources can be a keyboard, FDIO, and 10T, or 9020 CCC.
CONTENT

The content consists of Field 00 (Source Identification from all
external sources), Field 01 (Message Type), Field 02 (Flight
Identification), Field 03 (Aircraft Data), Field 04 (Beacon Code,
optional), Field 05 (Speed), Field 06 (Departure Point/Coordination
Fix), Field 07 (Proposed Time/Coordination Time), Field 08 (Assigned
Altitude, when the flight plan is proposed), Field 10 (Route) and
Field 11 (Remarks, optional).

INPUT CHECKING

The checks specified in 3.3 shall be performed. Checks shall be
performed to ensure that data entered in one field logically agree
with data of other fields, and that there is no conflict with the
stored data base. Table 2-1 in NAS-MD-311 shows the proper data
fields and sequence for the different sources. A duplication check
shall be performed to determine when a flight plan having the same
aircraft identification as contained in the entered message already
exists in the stored data base; in this case, an appropriate message
ghall be transmitted to the source with an accept message, reject
message Or error message depending on the status of the flight plan
and its departure point. Table 9-2 in NAS-MD-311 shows the proper
response to the various combinations of status and departure points.

The Coordination Time field (Field 07) can contain a letter with
four numbers, the numbers indicating the time in hours and minutes,
and the letter being a D for actual departure time, E for estimated
time, F for "flush time", or P for proposed departure time. The
letter F is acceptable only from NAS. Reasonability checks shall be
performed on the time within site parameter limits. Refer to
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4.2.5.4

4.2.5.5

07 input checking. Field 08 (Assigned Altitude) shall be required
in active flight plan messages. It may indicate an altitude or
altitude block (two altitudes separated by the letter "B" e.g.,
350B370, defining the upper and lower limits). See NAS-MD-311,
2.7.3.1.7 for format details. B

NAS-MD-311, 2.7.3.1.6, and Appendix E for further details on Field .

Field 09 (Requested Altitude) shall be required in a proposed flight
plan message. It may be an altitude or an altitude block.

Field 10 (Route) input checks are described in Section 3.3.

Field 11 (Remarks) is optional and may contain a maximum of 20
characters (intracenter) or 40 characters (intercenter). The
intercenter remarks element shall be jdentified by a clear weather
symbol ( 0 ) preceding it. The jntracenter remarks element shall be
identified by an overcast symbol ( + ) preceding it. Intracenter
remarks shall not be transmitted beyond the originating center
(NAS-MD-311, 2.7.3.1.10)

PROCESSING LOGIC

The heavy-jet indicator (E) shall be printed on all strips and
jncluded in U.S. intracenter transmissions of the flight plan when
it has been input in Field 03 (Aircraft Data). When Field 05

(Speed) is entered in the form of a MACH number, it shall be .
converted to true air speed as defined in NAS-MD-311, 2.7.4.2. The
altitude (Field 08 or Field 09) shall be processed and printed on

strips as appropriate. Field 10 (Route) processing shall be as

defined herein. Field 11 (Remarks) shall be checked for the

characters "NOPAR"; if found, transmission of the flight plan to

NORAD shall be inhibited. A computer identification number shall be
program assigned to each flight plan. The times of arrival for
converted fixes shall be calculated. for active flight plans.

QUTPUTS

An acceptance, rejection or error message shall be returned to the
local source (keyboards, IOT) except as specified herein. A DA
message (Acceptance Message) shall be transmitted in response to the
receipt of a valid flight plan message. A rejection (DR) message
shall be transmitted in response to the receipt of a flight plan
message containing a logic error in any field or in the first route
segment of Field 10. A retransmit message (DX) shall be transmitted
in response to the receipt of a flight plan message in which a
transmission error or a format error is detected. When a Field 10
error is detected in any other than the first route segment, the
flight plan shall be accepted and a DA message transmitted. In this
case, an incomplete route alert shall be output to the sector whose
area contains the last posted fix. Flight strips shall be generat
and routed as specified herein. Flight plan messages shall be
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4.2.6

4.2.6.1

4.2.6.2

4.2.6.3

4.2.6.4

4.2.7

transmitted to other facilities when the aircraft is going to pass
into the other facilities. Flight plan data output to NORAD shall
include all check points and adapted landfall coordinates in AMIS
format (see Appendix 7) including those located outside of ODAPS
adapted airspace. Intracenter remarks in Field 11 shall not be
transmitted to another facility. All transmissions to an adjacent
facility shall be based on site parameter time. The processing of a
flight plan entered with an incomplete route indicator or improper
route data shall be performed, provided that at least the first
route segment is acceptable and can be converted. In this case,
flight progress strips shall be printed for the acceptable portion
of the route and an incomplete route indicator (XXX) printed after
the last acceptable route element in the route portion of the flight
progress strips. When a route amendment is not entered correcting
or completing the unacceptable or missing route data within a
predetermined time prior to the flights reaching the last posted fix
(see NAS-MD-313), an alert shall be output to the sector posting
this last fix (output described in NAS-MD-314). See NAS-MD-314 for
formats for flight plan data printout and flight plan summary
printout.

FLP (ICAO FLIGHT PLAN)

An FPL message is used to input an ICAQ flight plan to the ODAPS
data base.

SOURCE

Via AFTN or from a non-U.S. air traffic control facility.
CONTENT

FPL messages received will consist of the following ICAO fields;
Message Type, Aircraft Identification, Flight Rules and Status,
Number and Type of Aircraft, Equipment, Departure and FIR

Boundaries, Route, Destination and Alternate, and Other Information.

INPUT CHECKING AND PROCESSING

The checks specified in 3.3.1.4 and 3.3.1.5 shall be performed, as
applicable to the ICAO format. The ICAO message fields shall be
translated and placed in. the FP message fields as specified in
NAS-MD-311, Appendix H.

QUTPUT

An FP message. The processing of an FP message deriving from an FPL
message shall be as described under 4.2.5.

FR (FLIGHT PLAN READOUT REQUEST)

This message is used to request a display for printout of the
specified flight plan.
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4'2C7.3
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4.2.8°

4.2.8.1

4.2.8.2

4.2.8.3

SOURCES S .

The allowable sources are a keyboard, 10T or FDIO.

CONTENT

The message consists of Field Ol (Message Type), Field 02 (Flight
Identification) and Field 16 (Output Routing, optional, keyboard
only). «

INPUT CHECKING

identification is entered, a check shall be performed to ensure thi

The checks specified in 3.3 shall be performed. A check shall be
performed to assure that the optiomal departure point and Field 02
matches the first route element of Field 10 (Route) of the referent
flight plan. When more than one flight plan is found with the same
flight identification, a list shall be transmitted to the source
containing data about each flight plan.

PROCESSING AND QUTPUTS

An acceptable input shall result in the display or printout of the
filed flight plan. All program-inserted additions shall be included
in the output with no elements truncated. When the message is
entered from an IOT, the output shall be printed on that IOT. When

it is entered from a keyboard and contains the Output Routing field .
(Field 16), the output shall be printed on the flight strip printer
associated with the entering keyboard. When Field 16 is not

included in a keyboard input, the response shall be on the

associated CRT. .

HM (HOLD)

The Hold Message is used to initiate, modify, terminate or cancel a
hold action at a converted fix or at the present aircraft position
as determined from the flight plan. :

SOURCES

The sources can be a keyboard, IOT, or 9020 CCC.

CONTENT

The content consists of Field 00 (Source Identification, NAS only),
Field 01 (Message Type), Field 02 (Flight Identification) and Field
21 (Hold Data). .

INPUT CHECKING

The checks specified in 3.3 shall be performed. When an aircraft ‘

identification uniquely matches the identification of a flight plan
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4.2.8.5

4.2.9

4.2.9.1

4.2.9.2

h.2l9.3

currently residing in storage. The departure point, when included
within the flight identification shall be checked to see that it
matches the first element of Field 10 (Route) of the referent flight
plan. When a match does not occur, an error message shall be
returned to the source. When the identification matches more than
one flight plan, a list of duplicate flights shall be returned to
the source.

PROCESSING LOGIC

Processing to determine the hold fix and other necessary factors
shall be performed as defined in NAS-MD-311, 2.8.4 in so far as it
applies to the ODAPS.

OUTPUTS

Strips shall be printed as defined in NAS-MD-311, 2.8.5 and the Hold
List (defined in Paragraph 5.6) shall be modified.

MP (MISSION FLIGHT PLAN)

This message is used to enter mission flight plan data and to
terminate the printing of strips for previously entered mission
flight plans. Refer to NAS-MD-311, 2.9 for details of MP message
processing.

SQURCES
The sources can be keyboard or IOT.
CONTENT

The content consists of Field 01 (Message Type), Field 22 (Mission
Data), Field 02 (Flight Identification), Field 03 (Aircraft Data),
Field 05 (Speed), Field 06 (Coordination Fix), Field 07
(Coordination Time), Field 08 (Assigned Altitude), Field 10 (Route)
and Field 11 (Remarks, optional). A message to terminate the
printing of strips consists of Field 1 and 02 only. Field 22
indicates where, and how many, sets of this mission flight plan are
to be printed.

INPUT CHECKING

The checks specified in 3.3 shall be performed. Fields 02, 03, 05,
06, 07, 08, and 11 shall be checked in a similar manner or
identically to FP (Flight Plan) message checking. Reasonability
checks shall be performed on all fields. No check shall be made on
Fields 03 and 07. Field 22 shall be checked to ensure that it
refers to a valid device and has a non-zero number. Duplication
checks for Field 02 shall be checked to ensure it matches the
aircraft identification of a mission flight plan already in storage;
otherwise, an error message shall be returned.



4.2.9.4

4.2.9.5

4.2.10

402010.1

h02¢1002

4.2.10.3

“02'10.#

PROCESSING LOGIC | a ‘

When the mission flight plan contains 9 or 10 fields, it shall be
stored and the outputting of strips shall be initiated, but the
flight plan shall not be made a part of the flight plan data base.
A mission flight plan containing only Fields Ol and 02 terminates
strip printing for all mission flight plans containing the entered
AID (Field 02). Upon completion or termination of strip printing,
the flight plan shall be deleted from storage and not included in
the facility traffic count. .

QUTPUTS

All flight progress strips generated for a mission flight plan shall
be printed on the printer specified in Field 22 in a continuous
sequence as specified in NAS-MD-314. The current status of combined
FPAs shall be used in the determination of posting. Accept
responses shall be returned to the source for IOT and keyboard
inputs or to the line printer for card reader inputs.

PR (PROGRESS REPORT)

A Progréss Report message is used to update the status of an active
flight plan or to release a flight plan from a prior hold action.
Details of PR message processing can be found in NAS-MD-311, Section.
2.11.

SOURCES

The message can originate from a KVDT or FDIO keyboard.

CONTENT

' The message consists of Field 01 (Message Type), Field 02 (Flight

Identification), and Field 18 (Progress Report).

INPUT CHECKING

Input checking shall be performed as defined in 3.3 and in

NAS-MD-311, 2.11.3, exclusive of portions that refer to radar
tracking. :

PROCESSING LOGIC

The entered time shall replace the CTA (Calculated Time of Arrival)
for the converted fix specified in the progress report message. The
CTAs for all converted fixes succeeding the entered fix for the
referent flight plan shall be recalculated in relation to the new
CTA for the fix entered in the progress report. When the aircraft

is in, or is scheduled to be in, hold status, the progress report .
shall have the effect described in NAS-MD-3l1, 2.11.4.2. When the
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4.2.12

4.2.12.1
4,2.12.2
4.2.12.3

4.2.12.4
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message releases a flight from an indefinite hold, strip printing
shall be reinitiated in accordance with NAS-MD-314. In conjunction
with the requirement contained in paragraph 4.2.(a) (13) above, a
Progress Report message validation scheme shall be provided whereby
if the reported data is found to be questionable by the program (Fix
Time differs by a parameter time or other data is not as expected)
the controller shall review the progress report before it is applied
as an update to the ODAPS flight data processor.

QUTPUTS
Output functions shall be as specified in NAS-MD-311, 2.11.5.

SECTION DELETED

RS (REMOVE STRIP)

The purpose of the remove strip message is to remove from the ODAPS
flight data processor all flight data for an entered flight plan.
Details on RS message processing are contained in NAS-MD-311, 2.14.
SOURCES

The source can be a keyboard, I0T, FDIO or 9020 CCC.

CONTENT

The content consists of Field 00 (Source Identification, used for
NADIN), Field 01 (Message Type) and Field 02 (Flight Identificati-r

INPUT CHECKING

The checks specified in 3.3 shall be performed. Further input
checking shall be performed as defined in NAS-MD-311, 2.14.3.

PROCESSING LOGIC

Refer to NAS-MD-311, 2.14.4 for details on processing.
QUTPUTS

A remove strip update message (see NAS-MD-314) shall be routed 1o
all sectors currently posting the flight, starting with the sec::r
containing the flight plan present positionm, excluding the sour
that entered the RS message. When the RS message is entered atter
an interfacility flight plan has been transmitted, a remove sir::
message shall be sent to the affected facilities (see NAS-MD-:I.-~

A Remove Strip message shall be cause a flight plan data print:.-
message to be generated and routed to the line printer as spec:i:t.=:
in NAS-MD-314.
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4.2.13 SR_(STRIP REQUEST)

The SR message is used to request the printing or reprinting, at the
desired position, of one flight progress strip for a specified
flight. Details on SR message processing are located in NAS-MD-311,
5.6.

4.2.13.1 SOURCES

The source can be an IOT, keyboard, or FDIO.

4.2.13.2 CONTENT

The message consists of Field 01 (Message Type),Field 02 (Flight
Identification), Field 13 (Location Identifier) and Field 16 (Output
Routing). Field 02 can be an aircraft identification and departure
point, or a computer identification number (CID). Field 13 can be a
fix identifier, a fix-radial-distance, or a strip number. Field 16
can be a sector identification or an identificationm of a facility
and, when adapted, a particular flight strip printer.

4.2.13.3 INPUT CHECKING AND PROCESSING

The checks specified in 3.3.1.4 and 3.3.1.5 shall be performed.
When a computer identification number is entered in Field 02, it
must currently be assigned to a flight plan resident in core storag‘
and an entered aircraft identification must uniquely match the
identification of a flight plan in core storage; otherwise, an error
message shall be returned. When the optional departure point is
included, it must match the first route element of Field 10 for the
stored flight plan. The output routing field, Field 16, shall be
checked to see that it contains the adapted identification of one of
the following: active sector, adapted oceanic FDIO equipment or
adjacent center. :

4.2.13.4 OQUTPUTS
An accept responée shall be returned to the entering source. A

strip shall be printed in a format determined by the output device
to which the strip is routed.

4.2.14 TD (TEST DEVICE)

The Tp message is used to provide an output test message isolated
from operational messages. Details of TD message processing are
contained in NAS-MD-311, 8.5.

4,2.14.1 SOURCES

The source can be a keyboard, IOT, or FDIO. ’ ' ‘

48
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4,2.14.3

4.2.14.4

4.2.15

4,2.15.1

4,2.15.2

4.2.15.3

CONTENT

The content consists of Field 00 (Source Identification, NADIN
only), Field 01 (Message Type) and Field 16 (Output Routing,
optional for keyboards and I0Ts). Absence of Field 16 from a
message input from a keyboard or IOT indicates that the test message
is to be routed to the source.

INPUT CHECKING AND PROCESSING

The checks specified in 3.3.1.4 and 3.3.1.5 shall be performed.
Field 16 shall be checked to ensure that it is in the proper
format. See NAS-MD-311, 8.5.3.1, for additiomal information.

QUTRUTS
Acceptable TD message shall result in the display or printout of
special messages as specified in NAS-MD-314 and NAS-MD-315. An

accept message is returned to the source.

TR (TEST MESSAGE)

TR is used to transmit a message for the purpose of interface
testing between ODAPS and 9020 CCC. The receiving computer is
expected to respond with a data test (DT) message which verifies the
interface. Details of TR message processing are contained in
NAS-MD-311, 8.6.

SOURCES

TR messages from ODAPS shall be computer-generated at regular
intervals.

CONTENT

The TR message consists of Field 00 (Source Identification, Field 0l
(Message Type) and Field 16 (Output Routing) and Field 11 (Remarks).

INPUT CHECKING

The checks specified in 3.3.1.4 and 3.3.1.5 shall be performed. The
Output Routing field (16) of an IOT-input TR message contains three
alphanumerics. Checks should be made to ensure that it is one of
the following: a three letter adjacent NAS center SMMC positiom
jdentifier or a three character ODAPS facility identifier. An error
message shall be returned when a message entered from an 10T has an
incorrect Field 16. To be valid, Field 16 must match the identifier
of the receiving source, otherwise no response is returned. When
the message is entered from an IOT, the Remarks Field (11) should
begin with a clear weather symbol followed by from four to twenty
characters.
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4.2.16

4.2.16.1

4.2.16.2

4.2.16.3

4.2.16.4

4.2.16.5

4.2.17

RESULTS . o ‘

An acceptable TR message from an entering IOT shall result in an
accept response being returned to the entering source and a TR
message being transmitted to the specified NAS center or ODAPS
facility. An unacceptable TR message from an entering IOT shall
result in a rejection respomnse. An acceptable TR message from an
ODAPS facility or adjacent NAS center shall result in a DT message
being returned to the sending facility. No response shall be
returned to the sending ODAPS facility or NAS center for an
unacceptable TR message. ' :

(RC) SECTOR ASSIGNMENT REQUEST

The RC message is used to request a printout of the current
sectorization or a printout of the specified sector and its assigned
FPAs. Details on RC message processing are contained in NAS-MD-311,
section 6.19.

SOURCES
The source is a KVDT.
CONTENT

The content cousists of Field 01 (Message Type) and optionally, ‘
Field 14 (Sector Number).

INPUT CHECKING

The checks specifiéd in section 3.3 shall be performed. Further
input checking shall be performed as defined in NAS-MD-311, section
6.19.3.

PROCESSING LOGIC

Refer to NAS-MD—Bll,kséction 6.19.4 for processing details.

OUTRUTS | - | |

An unﬁcceptable RC ﬁessage results inba ;ejectidn message being
returned to the entering. KVDT. An acceptable RC message results in

the printout of the current sectorization or a printout of the
specified sector and its assigned FPAs.

(SA) SWITCHE ACTIVITY MESSAGE
The SA message is usedbto set the status of a particular adapted

PDR, PAR, PDAR, SID, or STAR or to set the status of a particular
adapted group of PDRs, PARs, PDARs, SIDs, or STARs (PLAN). ‘
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4.2.17.1

4.2.17.2

4.2.17.3

4,2.17.4

4.2.17.5

4.3

SOURCES
The source is a KVDT.
CONTENT

The content consists of Field Ol (Message Type) and Field 39 (Change
Status).

INPUT CHECKING

The checks specified in section 3.3 shall be performed. Further
input checking shall be performed as defined in NAS-MD-311, section
6.21.3‘

PROCESSING LOGIC

Refer to NAS-MD-311, section 6.21.4 for processing details.

OUTPUTS

An acceptable SA message causes an accept message to be returned to
the entering KVDT and causes the status of the specified adapted

route or group to be set to active or inactive as applicable.

ROUTE CONVERSION AND FIX POSTING

Route conversion and posting logic differs depending on whether the
route to be converted is an adapted route or a direct route.

Adapted routes consist of ATS Routes, Composite Routes, Organized
Tracks and certain direct routes. Converting an adapted route
consists of determining the points of entry and exit from the
adapted route and then extracting the converted fix data between the
entry and exit points from stored data. Posting the converted fix
data depends on how the fix posting priority codes, altitude range
data and FPA data associated with each fix on the adapted route have
been initialized. Special processing is also provided for coded
routes. Five types of coded route options will be provided; these
are airspeed, altitude, reentry loop, multiple exit transitions and
time delay.

Direct route conversion is applied to each segment of the filed
route for which no adapted route applies.

Calculations shall be performed to find the point of intersection
between a filed route segment and:

a. A center boundary

b. A Fix Posting Area (FPA) boundary
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- 4.4

¢. A major or minor airway .

d. Lines of latitude and longitude

e. A line perpendicular to that segment which passes through a
. focal point fix (FPF)

f. A special sector coordination line (S-line)
All points of intersection are stored as converted fixes in the form
of x-y coordinates. All points to be posted are normally posted in

as the fix only, in the form of latltudellongztude or in the form of
fix-radial-distance.

The selection of points to be posted is made according to the
following priority list and settings in adaptation, with the result
being one posting per pass of the flight through each FPA.

The Entry point into the FPA shall be posted when Entry Point
Posting Indicator is set on; if set off, then one of the following
will apply:

a. D1rect—route file points and A-line intersection points.

b. Intersection of the route with a major airway. .

c. Intersection of the route with a minor airway or fix posing
line.

d. Intersection of the perpendlcular ‘from the FPF with the rcute
segment within the FPA.

e. Use point of entry into FPA.

FIX TIME CALCULATION

~ The f1x time calculation task calculates and updates, when

times, and boundary crossing times. Fix time calculation opera:es
in two modes-Initial and Update. '

The In1t1a1 le Time Mode is used to calculate fix times using
flight plan filed true airspeed, altitude, a1tcraft character.sz:. 5,
stored wind data, and converted flight plan route data. This mcde
is also used to recompute fix times whenever a flxght plan amendme-:
is entered that causes a time, route, speed, or altitude
modification and whenever ground speeds are required to calcula:
arrival times. When fix times are calculated for a new flight z.a=,
the fix and time filed in the flight plan will be used as a star::ng
point, and the arrival times and delay 1nterval for all other

converted fixes will be calculated.
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4.4.1

4.5

4.5.1

4.5.2

The Update Fix Time Mode is used to update fix times whenever new
time data is entered for a flight (e.g., a progress report, hold
message). The update mode will adjust the calculated arrival times
and delay intervals for all converted fixes following the fix
entered in the input actionm.

MACH SPEED ASSIGNMENT

Wwhen MACH airspeed is assigned via clearance, the filed true
airspeed may not necessarily correlate with the MACH airspeed. The
capability shall be provided to use assigned MACH speed (converted
to TAS) for time calculations.

FLIGHT PLAN POSITION EXTRAPOLATION

This function determines the position of all active flight plans,
determines extrapolation status, sector eligibility, and drops
expired flight plans. This function may operate cyclically at some
predetermined interval and/or may be event-triggered. Each time the
function is executed the following tasks are performed.

FP PAST FIX AND FP NEXT FIX

The converted fixes immediately previous (FP past fix) and
subsequent (FP next fix) to the flight plan's present position will
be determined.

Note: Center-wide 9020 parameter NPFP (on-off) shall be used to
force/unforce printing of next postable fix (and CTA) on all strips
for adapted or direct routes. 1

EXTRAPOLATION STATUS

The current flight plan status (e.g., maneuvering in the vicinity of
fix, enroute between fixes, etc.) will be determined. The flight
plan past fix and present position are determined before determining
extrapolation status. The extrapolation status of a flight plan
will be one of the following:

a. NONE - Flight plan is proposed or has not yet reached first
converted fix.

b. TURN - Flight is at a fix for which a delay for turning from

one segment to another is expected.

c. HOLD - Flight is at a fix for which a hold action has been
entered.

d. ENROUTE - The flight is proceeded enroute.
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" The extrapolation status is determined by flight plan past fix, ‘

flight plan present position fix, calculated time of arrival at a
fix, present clock time, and the hold fix (if any) for the flight

plan. -

PRESENT POSITION FIX

The flight plan present position fix will be determined based on
calculated times. This determination will identify the fix (past or
next fix as determined in 4.5.1) the flight is nearest as the
present position fix. ,

WINDS ALOFT

An upper wind table (see 10.12 for adaptation criteria) shall be
jdentified in adaptation that contains the wind station identifiers
and the altitude for which forecast and/or reported wind data will
be stored. These wind data shall be utilized in the calculation of
ground speed. See NAS-MD-313, Appendix A for further details.

INPUT/OUTPUT MESSAGES (RESULTS)

UW_(UPPER WINDS)

The UW message is used to enter wind data for use in fix-time
calculation. Refer to NAS-MD-31l1, 8.7 for details. ‘

SOURCES

The sources can be the card reader, IOT, WMSC and from Progress
Report. See Section 7 for WMSC criteria.

CONTENT

" The message consists of Field 01 (Message Type), Field 13 (Location

Identifier), Field 19 and Field 20 (Upper Wind Data). Multiple
combinations of Field 19 -and Field 20 may be entered. Each Field 19
consists of two digits representing thousands of feet. Field 20
contains two digits representing azimuth in tens of degrees (01 to
86), and two digits represénting the speed in knows. For speeds
from 100 to 195 knots, the azimuth is incremented by the value of 50
(thus ranging from 51 to.86).

INPUT CHECKING AND PROCESSING-

The checks specified in 3.3 shall be performed. Further input

checking shall be performed as defined in NAS-MD-311, 2.14.3.
RESULTS
When the UW message is in error, a rejection message shall be .

returned to the entering source and to the line printer for card
reader or IOT input. The wind data received via a progress report
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4.6.2

4.6.2.1

4.6.2.2

4.6.2.3

4.6.2.4

4.6.3

4.6.3.1

shall replace previously entered data and stored in the same manner
as specified for UN. When it is acceptable, the input data shall be
stored as entered and an accept response shall be returned to the
source for IOT inputs or to the line printer for card reader

inputs. Acknowledgements will not be sent to WMSC. The wind data
received via a progress report shall replace previously entered data
and be stored in the same manner as specified for UW. If the
reported fix does not have an associated wind station or if the
altitude is not adapted then the wind data shall be ignored. See
4.2.10.

UR (UPPER WIND REQUEST)

The UR message is used to request a printout of stored upper wind
data for the specified reporting stationm. Details of UR message
processing is contained in NAS-MD-311, 5.8.

SOURCES

The source can be an IOT or keyboard.

CONTENT

UR consists of Field 01 (Message Type) and Field 13 (Location
Identifier).

INPUT_CHECKING

The checks specified in 3.3.1.4 and 3.3.1.5 shall be performed. A
check shall be performed to ensure that the entered location
identifier (Field 13) is in the adapted Wind Tables; otherwise an
error message shall be returned.

RESULTS

A printout of stored wind data for all altitudes at the specified
station in the format of the input wind data (i.e.,
altitude/azimuth/speed shall be effected). When complete wind data
for the specified station has not been entered since startup, the
output format shall consist of the adapted altitudes followed by
blanks for any altitudes that have not had azimuth/speed information
entered with a UW message.

ARINC MESSAGE

This message is received on line from ARINC and when appropriate
data is contained it will be used to update the status of an active
flight plan to release a flight from a prior hold, and to update the
upper winds data base.

SOURCES

The source will be ARINC.
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4.6.3.3
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CONTENT ' , —_— ‘II'
ARINC on-line message content, layout and format are described in

ARINC document No. SE-84017 (dated April 17, 1984) which is included

as Appendix 1 to this document. However, for ODAPS, the processible
content of each message shall be limited to any data that is

associated with the following Text Element Identifiers (TEIs): FI,

OV, EO, NP, and WV. Also, Free Text, as described in SE-84017,
3.2-(56), shall be processed as specified below when it occurs in a

message containing the TEI OV.

INPUT CHECKING

Checks for eligible TEI's and required format shall be provided.
Input checking shall begin at the first line of text that follows
the Standard Message Identifier (SMI). 1If the first TEI is FI,
validation of the AID shall be performed. If this fails or if the
first TEI is not FI, output the entire ARINC message to an adapted
supervisory position as an error. Also, if a Field 02 amendment has
been input, an ARINC message for this flight will not be accepted
until all update messages have been acknowledged or have been
printed on the associated flight strip printer; during this period
such an ARINC message shall be output to an adapted supervzsor
position as an error.

If TEI WV is present in the message, the associated data shall first‘
be checked to see if it contains any non-blank characters after the

six numeric characters used for wind information. If it does, the

wind data shall not be further processed. Also, if the reported fix

is not adapted as a wind station or if the flight reported altitude

is not an adapted altitude for the wind station association with the
reported fix, the wind data shall not be further processed. (See
section 10.12 for altitudes that can be identified.)

PROCESSING

The AID of TEI FI that passes input checking will be used to
determine the controlling sector to whose FDIO CRT output shall be
made. .

For those ARINC messages containing the TEI OV, the following data
shall be output on the upper two lines of the FDIO CRT of the
controlling sector: the source identification and date-time group
received in the message; the fix, time and altitude elements of TEI
OV; fix and time elements of TEI EO; and the fix element of TEI NP,

if present. Also, any Free Text that follows these elements shall

be output as received on the lower two or more lines available in

the update area. If the length of the Free Text exceeds thxs area,
ex:.st:mg ovetflow/truncauon logic shall be utilized. I

For those ARINC messages containing the TEI OV, a validation proces

" shall be provided whereby if any of the pilot reported data
described above is found to be suspect by the program (i.e., fix or
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altitude element is not present or not as expected, or time element
is not present or differs from the current CTA by more than an
adapted parameter), the corresponding expected data will be output
on the middle two lines of the update area. All suspect data shall
be so indicated, and the expected data shall be conspicuously
columinized beneath the suspect data.

For those ARINC messages containing the TEI OV, when the validation
check of the fix and time elements of TEI OV is successful, the time
data shall replace the CTA for the associated fix and the CTA's for
all subsequent converted fixes are recalculated in relation to the
new CTA. Time update processing shall be as described for the
Progress Report (PR) message described in 4.2.10 in NAS-MD-3l1,
2.11.5.

When the aircraft is in, or is scheduled to be in, hold status, the
fix and time elements of TEI OV, if validated, shall have the effect
described in NAS-MD-311, section 2.11.4.2. When this effect is to
release a flight from an indefinite hold, strip printing shall be
reinitiated in accordance with NAS-MD-314.

For those ARINC messages containing TEI OV and TEI WV, acceptabie
wind data shall be stored in the Winds Aloft (Upper Winds) table.
See 10.12.

For those ARINC messages not containing the TEI OV, the entire ARINC
message, beginning with the source identification and date-time
group received, shall be output utilizing the entire update area !
the FDIO CRT at the controlling sector. For messages that exceed
this area, existing overflow/truncation logic shall be utilized.

CONFLICT PROBE SUPPORT

The flight data processing (FDP) function is required to mainta:~ 1
comprehensive data base to support the conflict probe function. The
ODAPS FDP shall perform a check on a flight plan in order to
determine if the protected airspace of an aircraft will overlap ine
protected airspace of any other aircraft within the FIR. This
function is termed "conflict probe". Secondly, ODAPS shall be at.e
to display on a Plan View Display (PVD), the current and projected
aircraft positions from information derived from the current {.:gn:
plan data that are resident in the ODAPS FDP data base.

CONFLICT PROBE FUNCTION

The conflict probe function shall consist of determining from :.:& -
plan data whether the protected airspace of an aircraft pro e::e:
along the flight path/profile described by its flight plan wil.
infringe upon (i.e., have points in common with) the protected
airspace of any other aircraft or any airspace reservation. A
predicted infringement is termed "potential conflict” of the
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protected airspaces; -The probe shall be executed throughout the
ODAPS oceanic adapted airspace traversed by the aircraft. Separated
minimal described in FAA  Handbook 7110.83 shall apply.

DISPLAY PROCESSING SUPPORT

Flight Data Processing will support the display processing
function. This support includes the maintenance of the relevant
data base, e.g., current flight plan data for display in tabular
lists and in data blocks, and the provision of certain functioms,
e.g., flight plan position extrapolation, the activation, dropping
and sector/center boundary crossing events of flight plans, etc.

INTERFACE PROCESSING SUPPORT

The operational software program developed by the contractor shall
successfully interface with and perform the following functions:

(a) Flight plan data input from PVD keyboards, IOT, 9020 CCCs, and
other selected external devices and interfaces.

(b) Up to six (6) enroute 9020 CCCs.

(c) Accept oceanic flight plans and related messages from the 9020

ccc. .
(a) Transmzt the messages described in thxs specification to the
9020 ccCC. -

(é) Output flight plan position data and conflict probe (graphic
and alphanumeric) to situation displays at oceanic sector
positions.

(f) rPfocgssing of flight plan data and flight data messages
received sent to.or from non-U.S. ARTCCs, NORAD Facilities,
CARF, ARINC, AFIN, and Internatlonal Fl;ght Service Stations
(IFSSs).

(g) Capability of processing flight plan data or the flight data

messages- received from FDIO equlpment located at oceanic sector
positions. : :

(h) Output of messages for flight strip printing or fizght plan
data display, or both, to FDIO terminal equxpment at oceanic
sector:. posztlons.

(i) Processing of data from ARINC, AFTN WMSC, and Service B
. received through the NADIN interface.
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5.1

5.1.1

5.1.1.1

S.1.1.2

DISPLAY PROCESSING

The Display Processing function shall drive the situation
display. PVDs will be used for the situation displays in ODAPS.
There will be a maximum of ten operational PVDs for each ODAPS
facility. :

DESCRIPTION

The display shall provide the oceanic controller with a graphic
representation of the flight plan extrapolated position of all
aircraft under his control. This, along with other alphanumeric
data, will provide current spatial relationships and altitude data
for decision making. This display shall be capable of displaying
time, map data, aircraft position symbols, full data blocks, route
displays, velocity vectors and tabular alphanumeric data. An area
at the bottom of the display shall be reserved for the review of
input messages and for certain computer response messages.
Additional display capabilities shall include the blinking of
ACIDs in the data blocks of aircraft in conflict as determined by
the probe analysis function. The area on the display in which the
tabular data is displayed shall be determined independently for
each display by site adaptation. The controller shall be provided
the capability to relocate tabular data. Most of the display
controls presently available with the NAS 9020 PVDs will be used.

Data blocks are addressed in paragraph 5.5, Tabular lists in 5.6,
and Maps in 5.4, Further information on the PVD and on Display
Processing functions are addressed in the following subparagraphs.

PVD DEVICES

The Plan View Display comes equipped with a number of devices for
input, output and filter actions. In terms of these devices,
there are two differences between the PVD as configured for ODAPS
and the NAS Stage A PVD. ODAPS will not have a Computer Readout
Device (CRD), and in the initial version of ODAPS, no utility is
made of the Category/Function controls. The physical arrangement
of all controls of the PVD is shown in figure 5.1.

DATA ENTRY CONTROLS (DEC)

The DEC interface with the system (i.e., the ODAPS computer)
consists of the following devices:

a. Category/Function Controls
b. Quick Action Keys

c. Trackball

d. Alphanumeric Keyboard

CATEGORY/FUNCTION CONTROLS

For the initial software version of ODAPS, these controls will not
be utilized.
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5.1.1.4

S.1.1.5

QUICK ACTION KEYS - .

- Each PVD has 15 quick acti&n keys. The Message Type Designator

(Field 01) for a message shall be entered by means of a Quick
Action Key. The PVD has a module of 15 backlighted Quick Action
Keys. These keys are locked when a message is entered into the
system. They are unlocked when the system acknowledges the

' message or the CLEAR key is depressed.

The Trackball Enter Key duplicates the function of the Alpha-

‘numeric Keyboard for all Quick Actions in which a trackball can be
‘entered. If the Controller wishes to deselect the Quick Action

after the Quick Action Key has been depressed, he can do so by
pushing the Clear Key, which clears the Preview Area and returns
the cursor to the first character position, then reinitiating the
input.

The "PA" key shall always be "Hot"; that is if no Quick Action Key
is depressed prior to the depression of a key on the alphanumeric

keyboard, the entered message will be treated as a “PA" message
(paragraph 6.2). ‘

TRACKBALL

The Trackball controls the position marker ( ) on the PVD. The
Trackball shall be used for:

1. Manual offcentering
2. Data Entry to the system
A backlighted Enter Key and a backlighted Home Key are located

next to the Trackball. A T;ackball can be used to enter Flight
Identification (FLID) (Field 02) in messages. The Trackball Enter

'Key duplicates the function of the Alphanumeric Keyboard Enter Key

for most messages to the system except for the Route Display.

Depression of the Trackball Enter Key in that message provides

both identity and end of message.:

Depression of the Home Key causes the position marker to be
displayed at a ?home" position (based on display coordinates).

ALPHANUMERIC KEYBOARD .

" With the exception of the CLEAR key, the keyboard is locked when a
‘message is entered. The keyboard is unlocked when the system

receives the message or the CLEAR key is depressed. The keyboard
remains inactive (i.e., the keys can be depressed without affecting
the preview area) until one of the quick action keys is depressed

In addition to unlocking the keyboard, the CLEAR key must be ‘

_depressed to clear the preview area before entering the next mes-
sage. Its depression also positions the cursor to the beginning of

the first line and extinguishes the error and illegal entry lights.
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5.1.1.6.1

5.1.1.6.2

5.1.1'6. .3

5.1.1.6.4

NON-DEC CONTROLS

Each PVD console contains the following controls:
a. Display Filter Keys

b. Field Select Keys

c. Range Control

d. Offcentering Keys

e. History Control

f. Full Data Leader Length Control

g. Full Data Velocity Vector Length Control

h. Mode Keys

DISPLAY FILTER KEYS

Twenty-eight Display Filter Keys are arranged in 4 columns with 7
rows. These backlighted alternate action keys are used to select
or inhibit the Class/Types of data that are displayed on the PVD.
These will include the Map Select Function and the Altitude Filter
function.

FIELD SELECT KEYS

An array of eight backlighted altermate action inhibit or select
Field Select Keys are physically present. However, only 6 keys
are enabled for ODAPS. One key selects or inhibits the Full data
Block Leader. One key selects or inhibits the Full Data Block
Position Symbol. The remaining four keys address Fields 3 through
6 of the data block. Fields 1 and 2 cannot be inhibited.

RANGE CONTROL

A fourteen-position rotary switch provides range (display radius)
control. Only the first six range settings (given in nautical
miles (nmi) of useable display radius) can be selected by the con-
trollers. Within the maximum range of 2000 miles, these will be
site adaptable; nominal setting 100, 250, 500, 1000, 1500 and 2000.

OFFCENTERING KEYS

Offcentering controls are two backlighted interlocking keys -
Preset and Manual. Depressing of the Preset Key will center the
PVD on the preset origin (based on system coordinates) for this
console. The preset origin is specified by adaptation at startup.
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5.1.1.6.5

5.1.1.6.6

5.1.1.6.7

5.1.1.6.8

at the point desired for the new PVD center, then depressing the

Manual offcentering is acéomplished by positioning the Trackball .
Manual key.

FLIGHT PLAN POSITION SYMBOL HISTORY CONTROL

-

A six-position rotari switch allows selection of 0 to 5 reports of
Flight Plan Position Symbol History.

DATA BLOCK LEADER LENGTH

A four-position rotary switch allows the selection of the Leader
Length between the track symbol and Data Block character array.
The four selectable values are:

a: 0 inches (in.)

b. 0.625 in. (1/32 display diameter)

c. 1.25 in. (1/16 display diameter)

d. 2.50 in (1/8 display diameter).

DATA BLOCK VELOCITY VECTOR LENGTH CONTROL

A five-position rotary switch allows the selection of the leng:- .
of the data block velocity vector. Within the maximum of 130
minutes of flying time, the 5 values will be site adaptable, e.3.
0, 5, 20, 60, 180 minutes of flying time.

MODE KEYS

This row on the console's System Status Control Panel contains :~e
indicator and three backlighted alternate action mode keys. Thes-

are:

a. Console Power Indicator (reflects the on and off position
the console power switch)

b. Not Assigned
c. Not Assiéned
d.' Not Assigned.
The Console Power Key is a lamp indicator which reflects the

settings of the console power switches located in the enclosec
shelf area. ' ‘
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5.1.3

FLIGHT PLAN POSITION SYMBOL DISPLAY FUNCTION

ODAPS shall output reported and/or calculated (flight plan posi-
tion extrapolated) position data, with associated data block
information, to the PVDs. The flight plan extrapolated position
of the flight shall be displayed on the PVD as a sector unique
symbol. The display of the aircraft position symbol shall be
effected as follows:

(a)

(b)

()

(d)

When an aircraft is approaching an ODAPS oceanic sector from
a non-oceanic sector or from an ocean sector in an adjacent
FIR, an estimated position at some parameter distance prior
to entry shall be calculated along the route described by the
flight plan, using the estimate of arrival at the inbound
coordination fix. Subsequent positions shall be extrapolated
in real time, as updated by progress reports, along the route
described by the flight plan for the duration of flight within
the oceanic sectors. Extrapolated positions shall be calcu-
lated at intervals of "n" minutes. This shall be a site
adaptable parameter with a nominal value of two (2) minutes,
which may vary up to ten (10) minutes. However, the site
adaptable parameter for calculating the extrapolated position
may vary up to but not exceed ten (10) minutes. The extrapo-
lated flight position shall be output as a position symbol
(which serves as the reference point for the FDB) to the
situation display. The update cycle for the flight plan
position symbol and the associated location of the FDB will
be a site adapted parameter 2 (1-60,1), minutes.

Position reports, as received, shall be used (1) to update
the currently displayed position of the aircraft, and (2) as
the new reference point/time for flight plan extrapolation.

For each aircraft the system shall output the current posi-
tion, with data block, and the "n" (site parameter not to
exceed 5) previous positions (history), without data block.

Display output processing of DB information shall be
accomplished within two (2) seconds (nominal).

AIRSPACE RESERVATION

A display function shall be provided to construct or delete a

straight line segment composed of up to eight points; or a polygon

not exceeding eight sides; or a sixty sided polygon described as a

radius about a point. The entry processing will accept lat/long
coordinates, trackball coordinates (not to exceed three), or a
single lat/long coordinate with a radius. (See 5.2.7). These
line segments or polygons will be displayed along with the map
data and will be processed as protected airspace areas by the
probe analysis functiom.
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5.1.4 DATA BLOCK on‘sm‘ o : | ‘

Data blocks shall be offset with respect to the position symbol
automatically by the display function. The direction of offset
will be in accordance with adaptation. The offset direction in
individual data blocks will be changeable by controller input
message. (See 5.2.6). '

5.2 INPUT MESSAGES

This section will deal with those messages spec1f1cally relevant
to the Display Processing function as identified in the following

table:
MESSAGE TYPE MESSAGE NAME PARAGRAPH
QX Drop Track 5.2.1
QP - Point Out 5.2.2
Qp* | Reposition List 5.2.3
QP> Request/Suppress
' - Data Block 5.2.4
| QR Reported Altitude 5.2.10 .
QU Route Display 5.2.5
QZ Data Block Display 5.2.6
| 02 _ Assigned Altitude 5.2.11
Qﬁ Data Block Transfer -
Accept Data Block
Transfer 5.2.8
1 QT .~ Start Track 5.2.9
I B ‘ Construct/Delete |
Temporary Airspace =
Reservation 5.2.7
#  The difference in formats will dszerent1ate between actions
in a message type.
5.2.1 QX (DROP TRACK ONLY)
" This message is used ﬁe,eiscontinue the display of the data block
while maintaining the flight plan data. ‘ .
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5.2.1.1

5.2.1.2

5.2.1.3

5.2.1.4

5.2.1.5

5.2.2

5.2.2.1

5.2.2.2

502.2.3

5.2.2.4

SOURCES

This message originates from the PVD Data Entry Controls (DEC) or
a Remote Alphanumeric Keyboard (RANK).

CONTENT

The message consists of Field 01 - Message Type and Field 02 -
Flight Identification.

EXAMPLE: QX TWl47

INPUT CHECKING AND PROCEDURES

The general checks described in 3.3 will apply.

PROCESSING AFTER ACCEPTANCE

The generation of the data block is discontinued and the currently
displayed data block is dropped.

RESULTANT OUTPUTS

All data blocks for this track will be dropped from all PVDs.

QP_(POINT OUT)

This action is used to request the display of a data block at
another sector's PVD.

SQURCES

This message originates from the PVD Data Entry Controls (DEC) or
a Remote Alphanumeric Keyboard (RANK).

CONTENT
The message consists of Field 01 - Message Type, Field 16 - Output
Routing (must be a sector within the center), and Field 02 -
Flight Identification.

EXAMPLE: QP 35 NW55

INPUT CHECKING AND PROCESSING

The general checks described in 3.3 will apply. The sector
addressed by this message must have an assigned PVD. A @dat block
cannot be pointed out if the extrapolation status is hold (other
than present position).

PROCESSING AFTER ACCEPTANCE

If the data block is displayed at the PVD identified by the
entered sector number, take no action on the data block as a
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5.2.2.5

5.2.3

5.2.3.1

5.2.3.2

5.2.3.3

5.2.3.4

5.2.3.5

- ILUUVUd A= I e

being displayed on the PVD paired to the addressed sector, a data

result of the input message. If the data block is not presently
block will be prepared for display. .

RESULTANT QUTPUTS

A data block will be displayed at the addressed Sector.
NOTE: A data block displayed as a result of a point out may

be deleted at the sector receiving the point out by a
suppress data block action (See 5.2.4).

QP (REPOSITION LIST)

This action is used to reposition the display of the specified
tabular list. ’

SOURCES
This message originates from the PVD Data Entry Controls (DEC).
CONTENT

The message consists of Field 01 - Message Type, Field 61 - List
Display Identifier, and Field 65 - Track Ball Coordinates.

EXAMPLE: QP H + (track ball coordinates) .

INPUT CHECKING AND PROCESSING

The general checks described in 3.3 will apply. The lists
identified must be one of the following:

H = HOLD

c

" CONFLICT PROBE ANALYSIS
0 =  OVERDUE PROGRESS REPORT ALERT

P =  Preview Area_f

" PROCESSING AFTER ACCEPTANCE

. This new list position (see S. 2 3.5) will be determ1ned and

retained until a subsequent Reposltxon List Action is entered by
the sector, the sector becomes 1nact1ve, or a new sectorization

plan is implemented.

' RESULTANT. OUTPUTS

Position the upper left hand corner of the 1dent1f1ed list at the.

k‘dxsplay coordinates speclfxed by the trackball.
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5.2.4

5.2.4.1

5.2.4.2

5.2.4.3"

5.2.4.4

5.2.4.5

5.2.5

QP (REQUEST/SUPPRESS DATA BLOCK)

This action is used to request or suppress the display of the data
block for an individual aircraft at the entering sector.

SOURCES

This message originates from the PVD Data Entry Controls (DEC) or
a Remote. Alphanumeric Keyboard (RANK).

CONTENT

The message consists of Field 01 - Message Type and Field 02 -
Flight Identification.

EXAMPLE: QP PAl0Oé

INPUT CHECKING AND PROCESSING

The general checks described in 3.3 will apply. A request for a
data block cannot be honored for an aircraft whose extrapolation
status is hold (other than present position).

PROCESSING AFTER ACCEPTANCE

If display of the aircraft'’'s data block is being suppressed, th:s
action will cause the data block to be displayed —- and converseiv.

RESULTANT OUTPUTS

a. If the aircraft's data block is not being displayed at the
requesting sector's PVD, route the data block to the
requesting” sector's PVD without a timeout.

b. If the aircraft's data block is being displayed as a resu:t
of above or as a result of a Point Out action in which the
sector addressed is the sector taking the Request/Suppress
Data Block action, drop the display of the data block at th~
requesting sector's PVD.

QU (ROUTE DISPLAY)

This action is used to display the portion of the specified
aircraft's route from the extrapolated flight plan position t -
point which takes place at a parameter number of minutes {(up .
300) along the route, or, if requested, to a point which w:l. *+
met at a specified time interval. In any case the display «:..
not extend beyond the last converted fix for the flight pla:.
When the action is entered, and the route is already being
displayed, the display will be deleted:
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5.2.5.1

5.2.5.2

5.2.5.3

5.2.5.4

SOURCES

This messa-ge. originates from the PVD Data Entry Control (DEC) or a‘

Remote Alphanumeric Keyboard (RANK).
CONTENT

The message consists of Field 01 - Message Type, Field 49 - Route
Display Time, and Field 02 - Flight Identification.

EXAMPLES: QU BN12
QU BN12 30

INPUT CHECKING AND PROCESSING

The general checks described in 3.3 will apply. The aircraft must
be active, have a flight plan in core storage, and it must not be
in HOLD status. '

PROCESSING AFTER ACCEPTANCE

a. If no time (Field 49) is entered, the time data will be set
equal to an adapted parameter value.
b. Displayed line segments will remain on the requesting PVD for
a parameter interval. .
¢. The requesting sector can enter up to two more Route Display
Requests during the time that the first is being displayed.
The timeout of the last one displayed will be used to

determine display durations for all (i.e., all will be
displayed ‘until the last one is timed out).

d. If only Field Ol is entered, the display of all routes
currently being displayed will be deleted

e. If a route display is entered containing only a Field 02 for
an aircraft whose route is currently being displayed, the
display of that route will be deleted.

f. If a Field 49 is entered, the portion of the route displayed
will be from the present position of the flight plan to the
eXtrapolated position after the entered time parameter.

g If a Route D1splay is entered contalnlng both a Field 49 and
a Filed 02 for an aircraft whose route is currently being
displayed, the old Route Display for that flight will be
deleted and a new display will be output per paragraph (f)

above.
h. When a Route Display is entered for an aircraft whose route ‘
is not currently being displayed and if three Route Dlsplays
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5.2.5.5

5.2.6

5.2.6.1

5.2.6.2

5.2.6.3

5.2.6.4

are currently being displayed, the oldest Route Display will
be replaced.

RESULTANT OUTPUTS

The route shall be displayed on the requesting sector's PVD in
line segments from the extrapolated flight plan position of the
specified aircraft to a point on the route determined by the
requested or adapted parameter minutes, or limits of the adapted
area.

QZ (DATA BLOCK OFFSET)

This action is used to reposition selected data blocks on the PVD
of the entering sector with reference to the position symbol by
changing the azimuth from the symbol as a means of clutter
alleviation.

SOURCES

This message originated from the PVD Data Entry Controls (DEC) or
a Remote Alphanumeric Keyboard (RANK).

CONTENT

The message consists of Field 01 - Message Type, Field 59 - Offset
Direction/Leader Length, and Field 02 - Flight Identification.

EXAMPLE: QZ 4 EA867

INPUT CHECKING AND PROCESSING

The general checks described in 3.3 will apply.

PROCESSING AFTER ACCEPTANCE

a. The numbers in Offset Direction are to be interpreted as
requesting offset directions as follows:

NUMBER DIRECTION

1 : NORTHWEST

2 NORTH

3 NORTHEAST

4 WEST

5 BASED ON TRACK HEADING AT THE TIME OF
THE REQUEST

6 EAST
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5.2.6.5

5.2.7

5.2.7.1

5.2.7.2

5.2.7.3

NUMBER . DIRECTION . .

7 SOUTHWEST -
8 - 'SOUTH
9 SOUTHEAST

RESULTANT OUTPUTS

The selected aircraft data block shall be repositioned in
accordance with the input offset action and will affect only the
PVD at the entering sector.

TS (CONSTRUCT/DELETE TEMPORARY AIRSPACE RESERVATION)

This message is used to define or terminate/delete a temporary
airspace reservation, both for graphic display on the PVD's and
for in Probe Analysis. The message will include the lateral and
vertical limits as well as the effective beginning and ending time
of the reservation.

SOURCE

from the Supervisory Position IOT.

| This message originates from the PVD Data Entry Controls (DEC) and‘

CONTENT

The message consists of Field 01 - Message Type, Field 66 - Map

1dentification*, either Field 65 - Trackball Coordinates or Field

68 - Fix. Field 68 may either once or two to eight iterationms.
If Field 68 appears only once it must be in the form of a set of
latitude/longitude coordinates followed by a slash followed by
three digits. In this form Field 68 deflnes a fix and a radius
about that fix. : o

EXAMPLES: TS W257C

TS W283B 3545N/4015W 3650N/3900W 3&15N/3900W 310B350
1500 '1800

TS R'CU‘IA 3Sh5N/h015W/300 060B230 1500 1800"

* The Map Ident1f1catxon format to uniquely identify this
airspace reservation shall allow a maximum of five alphanumeric

'characters.

INPUT CHECKING AND PROCESSING

The general checks specified in 3.3 shall apply- If Field 68 is .
entered as a fix/radius the reservation is a circle with the fix
as the center poznt and the radius in nautical miles. If the Map

'Identxficatzon is one previously entered, that airspace
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5.2.7.4

5.2.7.5

5.2.8

5.2.8.1

5.2.8.2

5.2.8.3

reservation will be terminated/deleted. Otherwise, the points
defined in the iterations of Field 65 or 68 will be processed as
sequential line segments, i.e., Point 1 to Point 2, Point 2 to
Point 3, Point 3 to Point 4, etc., such that in total it defines
either a series of line segments or circumscribes an area of
airspace reservation. If only two points are provided, or if the
last segment does not conclude back at Point 1, the reservation is
route segment(s) rather than a polygon. If the first alphanumeric
character of the Map Identification is "W'" or "P", the temporary
airspace shall be recognized by the Conflict Probe function as a
warning area and processed for any special separation criteria
that are applicable.

PROCESSING AFTER ACCEPTANCE

The data shall be stored as a temporary addition to ome of the
four maps - as predetermined by adaptation. Thereby, when that
map is selected for display, the temporarily defined airspace
reservation will also be displayed. The map identification data
will also be stored for potential reference in subsequent
executions of the Probe Analysis function.

RESULTANT OUTPUTS

The airspace reservation shall be graphically depicted on the
PVUDs. 1If the described airspace is a circle it shall be displayed
as a sixty sided polygon. When the protected airspace of an
aircraft being probed overlaps that of the temporary airspace
reservation, that overlap will be noted in the probe analysis
output message(s).

QN (DATA BLOCK TRANSFER - ACCEPT DATA BLOCK TRANSFER)

SOURCES

This message originates from either the PVD Data Entry Controls
(DEC) or the Remote Alphanumeric Keyboard (RANK).

CONTENT

This message consists of Field 01 - Message Type, Field 16 -
Output Routing (must be a sector within the center), and Field 02
- Flight Identification. '

EXAMPLE: QN 35 NWASS

INPUT CHECKING AND PROCESSING

The general checks described in 3.3 will apply. The sector
addressed by this message must have an assigned PVD and must not
be the controlling sector. A data block can only be in transfer
status to one sector at a time.
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5.2.8.4

5.2.8.5

5.2.9

5.2'9.1

5.2.9.3

5.2.9.4

5.2.9.5

"ASubsequent entry or activation of a fhght plan with a matching .

* PROCESSING AFTER ACCEPTANCE ‘

If Field 16 is present a data block shall be prepared for display.

If Field 16 is not present and a transfer on the data block -

identified by Field 02 is in transfer status to the entering

sector the transfer shall be accepted.’

RESULTANT OQUTPUTS

If a transfer is being initiated a data block will be displayed at
the addressed sector. Field 6 of both data blocks shall contain
the characters "H" and the two d131t sector number of the
addressed sector and shall blink.

If a transfer is being accepted field 6 shall stop blinking and
the "H-" in Field 6 shall be replaced with "0-". The display of
"0-dd" shall continue for an adaptable time period after which
Field 6 will revert to the display of groundspeed.

QT (START TRACK)

SOURCES
This message consists of Field 01 - Message Type, Field 65 -
Trackball Coordinates, and Field 02 - Flight Identification. '

INPUT CHECKING AND PROCESSING

The general checks described in 3.3 will apply. A request to
start a track when there is an existing track cannot be honorec.

PROCESSING AFTER ACCEPTANCE

If no flight plan with the entered AID exists, tentative flign:
plan storage shall be initiated.

. RESULTANT QUTPUTS

a. If a "QT" is entered and contalns trackball coordinates anc¢
there is no associated active El;ght plan for that AID;

A coast track shall be generated and an FDB d1splayed at the
trackball coordinates.

A tentative flight plan shall be generated.

~.The FDB shall not move from Ehe trackball entered'coordinates.

AID shall cause the tentative and the full flight plans to merge
and the data block repositioned as’ ‘necessary.’
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5.2.10

5.2.10.1

5.2.10.2

5.2.10.3

5.2.10.4

5.2.10.5

5.2.11

5.2.11.1

5.2.11.2

b. If a "QT" is entered and there is an associated active flight
plan for that AID;

A track shall be started at the extrapolated present position.
The track status shall be set to Flat Coast
An FDB shall be displayed at the extrapolated present position.

QR (REPORTED ALTITUDE)

SOURCES

This message originates from either the PVD Data Entry Controls
(DEC), the Remote Alphanumeric Keyboard (RANK) or as a field
within an ARINC message.

CONTENT

The contents of this message are described in NAS-MD-311.

INPUT CHECKING AND PROCESSING

The general checks described in 3.3 will apply. Additional checks
shall be performed as described in NAS-MD-31l.

PROCESSING AFTER ACCEPTANCE

After acceptance the reported altitude shall be placed in Field 5&'
of the referent flight plan.

RESULTANT OUTPUTS

The reported altitude shall be displayed in Field 4 of the data
block and the altitude indicator in Field 3 of the data block
shall be set according to the rules described in NAS-MD-314. If
Field 08 of the referent flight plan contains a block altitude the
rules set forth in NAS-MD-314 shall be applied.

-QZ (ASSIGNED ALTITUDE)

SOURCES

This message originates from either the PVD Data Entry Controls
(DEC) or the Remote Alphanumeric Keyboard (RANK).

CONTENT

The contents of this message are described in NAS-MD-311.
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5.2011.3

5.2.11.4

5.2.11.5

5.3

5.3.1

5.3.1.1

5.3.1.2

—-_—— LA A A & & S J - el b A ¥ - § Gl =t —-—

INPUT CHECKING AND PROCESSING

The general che@ks described in 3.3 will apply. Additional checks
shall be performed as described in NAS-MD-311.

PROCESSING AFTER ACCEPTANCE

After acceptance the message shall be processed as an amendment to
Field 08. Conflict probe shall be automatically initiated if
there is not a pending Trial Amendment for this flight plan.

RESULTANT_OUTPUTS

The resultant output shall be as described in NAS-MD-314.

OUTPUT MESSAGES

There shall be a positive response generated to all messages input

at the PVD. This response will be in one of two forms: either

PVD Output Responses, i.e., as made explicitly visible on the PVD,
e.g., the data block will be offset or the tabular list will be
repositioned as requested in the input message; or Computer

Response Messages, i.e., an Acceptance Message or Rejection

Message will be generated the Computer Originated Area of the

PVD. No error/correction dialogue shall be possible at the PVD.

If an error is detected a Rejection Message shall be generated. .

COMPUTER RESPONSE MESSAGES

The Computer Response Messages to the PVD are displayed in the
Computer Originated Area of the display, one message at a time on
a "first come - first serve” basis and under control of the
executive. The following response type messages are displayed:
a. Acceptance Message

b. Rejection Message

ACCEPTANCE MESSAGES

The only action resulting from messages entered at the PVD which
may require an Acceptance response is the Point Out.

REJECTION MESSAGES

When any portion of an entered message does not pass the general

‘acceptance requirements and the specific requirements associated

with each message in 5.2, a rejection message is generated. No
Error Messages, as generated in response to messages input from

other devices, shall be generated in response to messages input ac‘
the PVD. The Rejection Message shall contain a description of the
error. The complete input message must be re-entered correctly

before it will be accepted. ~

74



5.3.2

5.4

If the effect of an input message is limited to the data in ome or
more of the fields in a data displayed at the input sector, then
the accompanying change to those fields will constitute the
acceptance of the input message.

PVD OQUTPUT RESPONSE

These responses shall be in a form explicitly visible on the PVD
in reaction to and in accordance with the input message. The
specific response to PVD input messages are spelled out in other
paragraphs within this section as follows:

START TRACK (QT) 5.2.9
DROP TRACK (QX) 5.2.1
REPORTED ALTITUDE (QR) 5.2.10
REPOSITION LIST 5.2.3
REQUEST/SUPPRESS DATA BLOCK 5.2.4
ROUTE DISPLAY (QU) 5.2.5
DATA BLOCK OFFSET (QZ) 5.2.6
DATA BLOCK TRANSFER -
ACCEPT DATA BLOCK TRANSFER (QN) 5.2.8
CONSTRUCT/DELETE TEMPORARY |
AIRSPACE RESERVATION (TS) 5.2.7
ASSIGNED ALTITUDE (QZ) 5.2.11
MAPS

ODAPS shall provide the capability to select for display any area
of the airspace map at any of the controller positions. Available
at each display will be a minimum of up to four maps of the entire
oceanic airspace with identical area coverage but with different
features. The controller shall have the capability of selecting
any of the four maps individually, or any combination of the four
maps simultaneously. For any combination of the four maps the
features of the maps shall be mutually superimposed. The maps
shall encompass the entire oceanic airspace with an overlap of a
minimum of 100nm into adjacent airspace whether oceanic or
non-oceanic. Map data shall include adapted routes, navigational
aids, latitude/longitude grid coordinates, fixes, restricted
areas, boundaries (including ADIZ boundaries), and other symbols,
intersections, and lines needed by the controller. The contents
of the individual maps will be site optional through adaptation.
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5.4.1 . SECTORIZATION

The capability shall be provided for sector reconfiguration .
(combining and decombining). Changes in mapping scale shall be
provided. The capability shall be provided for combining sectors
up to the maximum number allowable in the 9020 system. When
sectors are combined the routes of aircraft involved in a
potential conflict shall be displayed to the limits of the display

. coverage.

5.4.2  AIRSPACE RESERVATION

A display function shall be provided to construct or delete a
straight line segment composed of up to eight points; or a polygon
not exceeding eight sides; or a sixty sided polygon described as a
radius about a point. These line segments or polygons will be
displayed along with the map data and will be processed as
protected airspace areas by the probe analysis function.

5.4.3 MR (MAP REQUEST)

This messége is used to provide a specific PVD map for use at a
PVD.

5.4.3.1 SOURCES
The source can be an IOT or keyboard. ‘
5.4.3.2 CONTENT

The message consists of Field 01 - Message Type, Field 16 - Output
Routing and Field 66 - Map Identification.

5.4.3.3 INPUT CHECKING

The checks specified in 3.3 apply. The map record specified must
exist in ODAPS storage.

'S.4.3.4  PROCESSING LOGIC AND OUTBUTS
"The iequested map record will be displayed at the identified PVD.
5.5 . DATA BLOCKS (DBs) |

A data block (DB) shall be generated for display in association
with the flight plan .extrapolated aircraft position symbol. The
contents of the data block are described in Paragraph 5.5.1. The
‘ocation of the data block will be updated with the aircraft
position symbol at a parameter interval. (See 5.1.2). The
content of the data block shall be updated every.5 minutes in
accordance with the latest available flight plan data. The timi
of the generation of the data block is identical to that of the
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flight plan position symbol, i.e., it is initially displayed or
dropped simultaneously with the position symbol. For both the
data block and the position symbol there shall be a parameter for
the following: display prior to entry into the ODAPS's centers
airspace; drop from display upon egress from ODAPS center .
airspace; display on any subsequent sector PVD prior to entry into
that sector's airspace, and dropping of the display upon egressing

that sector's airspace.

5.5.1 DATA BLOCKS (DB)

The following data shall be displayable in the data block. A data
block shall consist of three lines of data with each line capable
of containing seven characters. The controller shall have the
capability to select or filter all items in the data block.

AIRCRAFT FLIGHT IDENTIFICATION

ASSIGNED ALTITUDE

ALTITUDE TRANSITION INDICATOR ( + )

REPORTED ALTITUDE

COMPUTER IDENTIFICATION

SPEED (CALCULATED GROUND SPEED OR MACH)

The DB shall also be provided with a position symbol and leace:
line. Data Block Format shall consist of the following:

LINE 1 (Field 1)

FIELD 1 - FLIGHT IDENTIFICATION (2 - 7 CHARACTERS)

LINE 2 (Field 2 - 3 - &)

FIELD 2 - ASSIGNED ALTITUDE (3 CHARACTERS
FIELD 3 - ALTITUDE INDICATOR (1 CHARACTER)
FIELD & - REPORTED ALTITUDE (3 CHARACTERS s

LINE 3 (Field 5 - 6 )

FIELD 5 - COMPUTER ID (3 CHARATTE=~

FIELD 6 - CALCULATED GROUND SPEED OR MACH,
AND DATA BLOCK TRANSFER STATUS (4 CHARACTER>.

e.g. (all data is right justified)
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5.5.2

5‘6

5.6.1

5.6.2

6.0

~ or airspace reservation in the system to determine if and when

GS= . 465 er 1925 .

M+ .~ M83 or ML95.

UPDATE MESSAGES

If an update message is received at a sector as a result of an
action outside the sector and that update shall result in a change
to one or more fields of the data block, the change shall be made
to the data block only after the update message has been
acknowledged.

TABULAR LISTS

The capacity shall be provided to display in tabular lists data on
flights for which a Progress Report (PR) has not been received
with parameter minutes of the calculated estimate at a reporting
point and on flights that are in potential conflict. The area on
the PVD in which the two tabular lists are displayed shall be
determined independently for each sector by site adaptation. The
controller shall be provided the capability to relocated tabular
data. (See 5.2.3).

OVERDUE LIST

Data on flights with overdue progress reports shall include the
flight identification, fix and fix estimate, and shall be ordered
in the list in accordance with occurrence, i.e., the longest

‘overdue flight will be at the top of .the list. When either an

ARINC message is received, which contains the fix as and element
of TEI OV (See 4.6.3), or a Progresses Report (PR) message is
received, that data entry shall be removed from the list.

PROBE ANALYSIS LIST

Data on potential conflzct;ng flxghts shall be entered in the list
as the result of Probe Analysis function whether that function has
been triggered automatically or as the result of a manual

' request. The data shall be ordered from top to bottom in order of
; genetatxon. Tabular data describing a potentlal conflict shall

remain displayed until’ either an amendment is received or
cancelled that removes.the potential conflict or the controller
enters a Probe Analysis- Acknowledgment message. The content of
the Probe Analysis List is described in paragraphs under 6.0.

CONFLICT PROBE ANALYSIS

"The obJectxves of conflict probe analyszs is to calculate the

spat:.al relationship between a given flight and any other flight .

their spacing will be potentially less than the applicable
separatzon minimum and to provide, in a t1me1y manner, definitive .
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6.1

6.1.1

information on that spatial relationship to the controller.
Capabilities for automatic and manual initiation of conflict
probes shall be provided.

DESCRIPTION

The conflict probe function shall consist of determining from
flight plan data whether the protected airspace of an aircraft of
an aircraft projected along the flight path/profile described by
jts flight plan will impinge upon (i.e., have points in common
with) the protected airspace of any airspace reservation or any
other aircraft flying the route described by its flight plan. A
calculated impingement is termed a 'potential conflict" of the
protected airspaces. The probe shall be executed from the
coordination fix prior to entering Oceanic Airspace and the first
fix after leaving Oceanic Airspace. Separation minima described
in FAA Handbook 7110.83 shall apply. In the case of a flight plan
with an altitude block, the probe shall be executed for all of the
inclusive altitudes.

PROBE ACTIVATION

Conflict probes shall be initiated:

(a) AUTOMATICALLY:

(1) On flight plan activation, i.e., concurrent with the
printing of the initial oceanic flight progress strip
with an active estimate.

(2) On changes in critical flight plan data:
(a) Any change in altitude

(b) Any change in route wherein the affected route is
within the oceanic center's airspace

(¢) A change in reported or estimated fix-times,

compared with the associated times currently
stored, of more than a parameter value

(d) Any change in speed
(3) On a scheduled parameter interval.
{(b) MANUALLY:
(1) By the controller initiating a probe, either at the time
of request message entry or at a specified time in the
future. A conflict probe shall be initiated for

proposed or active flight plans by entering the aircraft
identification with an appropriate imstruction.
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6.1.2 .

SEPARATION 'FACTORS
-~ For conventional separation; i.e., non-composite separation, an ‘
aircraft's protected airspace shall be expressed in terms of four

distances (parameters):

(1) The vertical distance above the aircraft, which shall always
be the same as the vertical distance below the aircraft,
except at flight level (FL) 290. FL 290 shall have 1,000
feet vertical distance above and 500 feet vertical distance
below. Above flight level 290 the vertical distance above or
below the aircraft shall be 1,000 feet. Below flight level
290 the vertical distance shall be 500 feet;

(2) The longitudinal horizontal distance ahead of the aircraft
along its flight path;

(3) The longitudinal horizontal distance behind the aircraft
along its flight path; and

(4) The lateral horizontal distance from the aircraft (measured
perpendicular to the aircraft's flight path), which shall be
the same for both sides. : '

For aircraft operating within a composite route system, there is
in addition to the above parameters yet another separation factor
to be considered. That factor is composite separation. Composite
separation is the application between two aircraft of a
combination of separation dimensions, i.e., specifically, one-half
the vertical minimum and one-half the lateral minimum specified
for the area concerned. The distances (separation) shall be
adapted in accordance with the values specified in the relevant
sections of FAA Handbook 7110.83, Chapter 2, as follows:

. (a) Vertical separation - SECTION 2

(b). Longitudinal separation including MACH technique - SECTION 3

' (c)j'Latefal separation - SECTION &4

(d) Composite separation - SECTION 5

The capability shall be provided to add to the longitudinal value
a site adapted increment as a "buffer" whose minimum value must be
zero. The buffer is added to allow for controller judgment in
thosé situations where the apparent spacing between flights may be

marginally more than the applicable separation minimum. Also, for

the application of separation criteria, it shall be possible to

divide each oceanic sector, through adaptation, into four

subsectors; and, to divide each subsector into three altitude
ranges. Thus, it shall be possible to divide the volume: of
airspace defined by the sector into twelve modules. It shall be

‘possible to adapt independent, longitudinal and lateral

separations for each module.
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6.1.3

6.1.3.1

PROBE ANALYSIS FUNCTION

The subject flight shall be projected along its flight
path/profile in accordance with its calculated ground speed to
determine if its protected airspace overlaps that of any other
flight or airspace reservation at co-altitude. Probe analysis
data will be provided to the controller as a result of the actions
specified in the following subparagraphs and in accordance with
paragraph 6.3.

LONGITUDINAL CONSIDERATIONS

In support of the execution of probe analysis, the position of the
flight will be extrapolated forward along the route of flight for
a distance based upon and adapted parameter based on minutes of
flying time; however, this extrapolation shall not extend past the
first fix outside oceanic airspace. This parameter should be
non-dynamic with a minimum of 1 minute, and a maximum of 900
minutes, and nominal value of 180. The point along the route of
flight at which the probe will be initiated and from which the
flight plan extrapolated position will be projected forward varies
according to the situation as follows:

a. For APREQs (approval requests), the probe shall begin at the
field 06 fix passed for a proposed departure.

b. For manually initiated probe analysis requests that involve a
proposed reduction in speed or any change in altitude, the
probe shall begin at a point that is the applicable
longitudinal minimum, plus an adapted buffer, behind the
flight's currently extrapolated position.

c. For all other probes, the point of probe initiation shall be
currently extrapolated position.

The application of "Mach" or "Conventional" longitudinal
separation by Conflict Probe should be based on two criteria:

1) The type of speed contained in field 05 of both flight plans.
2) The adapted "Default" technique for the Subsector (Para 6.1.2).
If the adapted "Defaulf" is "C" (Conventional) or if either the
object or the subject flight plan field 05 contains a non-Mach
value, Conflict Probe shall use Conventional, longitudinal
separation.

If field 05 of both flight plans contain a Mach value and "M"
(Mach) is the adapted "Default", Conflict Probe shall use Mach

technique.

The '"Default" shall be over-ridden if the "PA" messages includes
optional field 90, Longitudinal Separation Indicator.
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6.1.3.2

6.1.3.3

FAA Handbook 7110.83 for Mach technique application, then

In any event, if the two flights do ‘not meet the requirements of .
conventional longitudinal criteria shall be applied.

SPECIAL LATERAL CONSIDERATIONS .

In addition to“theigeneral lateral separatibn requirements probe

© must apply the 15 degree divergence rule as set forth in FaA

Handbook 7110.83, paragraph 2-71. Application shall be as tollows:
Lateral separation shall exist if:

Both the subject and the object‘flight plan's first converted fix
are flagged as eligible for application of the 15 degree rule and;

The courses diverge by at least 15 degrees until another type of
separation is achieved.

LEVEL FLIGHTS

(a) If the flight plan route centerline intersects that of a
"~ co-altitude flight, potential conflict information will be
provided the controller when the difference in the two
flight's respective estimates at the point of intersection :s
less than the sum of: (1) the applicable longitudinal .
- geparation minimum, and (2) an additional buffer value
(parameter). '

-(b) If the route center line does not intersect with but

approaches that of a co-altitude flight, and if there is .ess
than the sum of applicable longitudinal separation min:mum
and adapted additional buffer between them during the
airspace overlap, potential conflict data will be providec ::
their laterally protected airspaces overlap. No additicra.
buffer airspace will be added to the lateral minimum.

(c¢) 1If-the subject flight:will overtake or be overtaken by
" another aircraft at co-altitude on a common or virtua.ly
common troute, i.e., if the spacing between their extrapc.at~:
positions in flight minutes calculated for the overtakin~g
- flight ‘is less than the sum of the applicable separatiorn
minimum and the specified additional buffer, potential
conflict information will be provided to the controller.

\(d) If an airspace reservation is coﬁpoéedaéf one Or more rcute

segments, the probe analysis processing will be as appli-ac.-
in a,*b, or c above. Otherwise, when the airspace reservat.:n
. is polygon, and if the protected-airspace of the route
,‘overlaps that of an airspace reservation polygon, potentia.
‘conflict data will be provided. Again, no additional buffer
airspace in the lateral dimension will be added.
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6.1.3.4

6.1.3‘5

6.1.3.6

6.1.4

(e) Flights are to be considered as level when the reported
altitude either equals the assigned altitude or the reported
altitude is within an assigned block of altitudes.

ALTITUDE TRANSITIONING PROBE

when the subject flight will transition through one or more flight
levels, the probe shall be executed against flights from and
including the current reported altitude to and including the new
altitude. If a flight will descend and is currently in a block
altitude the probe shall begin with the highest altitude in the
block. If a flight will climb and is currently in a block
altitude the probe shall begin with the lowest altitude in the
block. If a flight will descend to a block altitude the probe
shall utilize the lowest altitude in the block as the lower

limit. If a flight will climb to a block altitude the probe shall
utilize the highest altitude in the block as the upper limit.

APPROVAL REQUEST PROBE

(a) If the subject's flight plan is a proposed departure, the
probe shall be executed against the "final" altitude only,
i.e., it shall not probe against the usable altitudes being
traversed as is done for a Transitioning Flight.

(b) The "speculative' proposed departure time will be for probe
analysis purposes only and will be as entered as an optional
field in the manually input probe analysis request message.
The initial probe of "final" altitude will be against the
flight plan requested altitude. Information on potential
conflicts will be provided the controller in accordance with
6.3.

TRIAL AMENDMENT PROBE

The capability shall be provided for the entry of a trial
amendment to a flight plan, i.e., a proposed change to the
altitude, route or speed of the flight. That trial amendment
shall be entered in the form of .a probe analysis request message

‘which will result in the execution of probe analysis, and the

output of data in accordance with 6.3. If subsequent valid
amendment identical to.the trial amendment is entered within a
parameter time of when he trial message was input; a repetition of
the probe analysis will not be necessary. A trial amendment shall
also be probed against any previous trial amendments for which a
subsequent valid amendment is still awaited.

OUTPUT TO THE PVDs

If the probe analysis determines that a potential conflict exists,
the output shall be a tabular description of the potential
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6.1.5

6.2'

flight and the blinking of: the data block ACID's of those
aircraft. On an automatically initiated probe, the results shall
be routed to the PVD of the sector presently having control or to
the first sector that is scheduled to receive control for the
subject aircraft. The tabular description of the potential
conflict shall be routed to that PVD regardless of the sector
coverage displayed at that time. On a manually initiated probe,
the results shall be routed to the PVD initiating the probe. When

conflict, a graphic projection of the route of each affected .

. no potential conflict exists, regardless of whether the probe was

initiated automatically or manually, a tabular message stating
that no potential conflict exists shall be output unless the probe
was automatically initiated by a scheduled parameter interval.

The tabular probe analysis results shall remain displayed until
the controller enters an acknowledgment message. The route
projections and blinking ACID's shall be subject to timeout.

Space shall be provided for the simultaneous display of up to
three probe analysis messages, and excess probe analysis tabular
messages shall be routed to the flight strip printer with

appropriate notification to check the printer.

CONFLICT PROBE CONTROLS

The capability shall be provided to control the Conflict Probe
function either in its entirety or by specified functionality.
Specifically a message shall be provided which will completely ‘

inhibit the entire function (no processing). Additionally the

same message, using optional parameters shall enable the following
functionality of Conflict Probe, provided that the basic function
has been enabled: T :

Bagic Conflict Probe Periodic Probe Display Output

ON. | " | OFFE. | OFF
ON ’ | oN OFF
oN T OoN - ON

F-

ﬁhen Display Output is QEF all’ftobe Analysis Requests (PA
Messages) shall be rejected. . . A e

PROBE »ANALXS:iS" RE 'U_E’ST/AcmesDcmm_ MESSAGE (PA)

This message serves either to: initiate a conflict probe or as a
controller acknowledgment of the displayed results of an earlier
probe analysis. If the aircraft identified in the input message
is the same as that of graphic and/or tabular outputs currently
being displayed as the result of a previous probe analysis, the
input message shall serve to 'acknowlédge and to discontinue thei
display. Otherwise, a conflict probe shall be initiated for
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6.2.1

6.2.2

proposed or active flight plans be entering the subject aircraft
identification including, if appropriate, qualifying conditions.
The manually initiated probe analysis will accommodate the
following probe analysis request conditions: (The parenthetically
enclosed fields in the following are the optional qualifying
conditions).

(a) PA ACID: This message serves either to acknowledge the
displayed results from a previous analysis or to initiate a
probe analysis with respect to the identified subject
aircraft in accordance with the stored flight plan. If the
probed flight is a proposed flight plan, the probe analysis
will generate an APREQ (approval request) response.

(b) PA (ALTITUDE) ACID: Probe at Proposed Altitude.

(c¢) PA (ROUTE) ACID: Probe at proposed route.

(d) PA (SPEED) ACID: Probe at proposed speed.

(e) PA (ALTITUDE) (ROUTE) (SPEED) ACID: Probe at combinations of
proposed changes.

(f) PA (ACID) ACID: Probe subject flight against other
identified flight. If the probe is against a second flight,
at most only one accompanying flight data change can be
proposed for the subject flight in one probe analysis message.

(g) PA (TIME) ACID: Schedule probe of subject flight at future
time indicated.

(h) PA (PROPOSED-TIME-OF-DEPARTURE) ACID: Perform an APREQ probe
using the entered proposed departure time in lieu of the
flight plan's stored time.

(i) PA (M) OR (C) ACID: Probe using the indicated longitudinal
separation, i.e., "M", meaning Mach number technique, or "c",
meaning conventional longitudinal separatiom.

SOURCES

This message originates from the PVD Data Entry Controls (DEC), a
Remote Alphanumeric Keyboard (RANK), or a KVDT.

CONTENT
The message consists of:
01 Message Type (PA)

(02) Aircraft Identification (of '"other" aircraft)



6.2.3

6.2.h

6.2.5

'NOTE: .  If input is from a KVDT, only a tabular response will b‘

S

02  Aircraft Tdentification (of ‘subject ‘aircraft) | '
(05) Speed

(07) Coordination Time. ("spéculative" proposed departure time
for APREQ). : '

(09) Requested Altitude
(10) Route Data
(67) Time

(90) Longitudinal Separation indicator. (newly defined field;
"M" for conventional).

NOTE: THE FIELDS ENCLOSED IN PARENTHESIS ARE OPTIONAL.
INPUT CHECKING AND PROCESSING

The general checks specified in 3.3 shall apply. If optional
fields are included, the following limitations apply. If optiomal

Field 02 (other Aircraft Identification) is entered, only one of
. Fields 05, 09, or 10 may accompany it. Fields 05, 09, and 10 can

be entered singly or in any combination. Field 07 or 67 can only
be entered as the sole optional field. _ .

'~ PROCESSING AFTER ACCEPTANCE

A check shall be made to determine if it is an acknowledgment. If

not, the flzght path/profxle, trial, or existent of the subject

f aircraft will be probed in accordance with the conditions of the
request against other aircraft or reserved airspace at co-

altitude. Paragraph 6.1.3 will apply.

~ RESULTANT OUTPUT

If the input 1s:anvacknb§1edgmént, an approprlate internal message
will be sent to Display Processing to discontinue the message(s)
display. Otherwise, the output shall include:

a. Tabular response:
(1) A repeat of the probe analys1s request message, plus if
an altitude was not requested in that message, the

currently assigned a1t1tude.

(2) The conflict analysis.

output and this will be to the associated CRT.
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6.3

6.3.1

6.3.1.1

b. Graphic response: (For a parameter period, nominal value, 30
seconds)

(1) A Route Display of each of the conflicting aircraft.

(2) Blinking of the ACIDs in the data blocks of the
conflicting flights.

The output is addressed in detail in Paragraph 6.3.
EXAMPLES: PA 370 AAL2. - Probe AA42 at proposed altitude FL370.

PA P1545 UA80l. - APREQ Probe UA80l1 at speculated
proposed departure time 1545.

PA 1B300 TC377. - Probe TC377 (present speed, altitude
and route) against flight IB30O.

QUTPUTS

The probe analysis outputs shall be relevant to the subject
aircraft and shall be output at the normal display refresh cycle.
If there is no conflict, it shall be so noted in a tabular
response. If there is a conflict, the responses, both tabular anc
graphic, shall identify the conflicting aircraft and situation,
i.e., subject aircraft and data, conflicting aircraft and data,
(second) conflicting aircraft and data; etc.

TABULAR RESPONSES

The tabular messages that result from the execution of the proce
analysis shall be listed under the discrete heading, "Probe
Analysis.”" The message content shall vary according to the
conflict situation.

FOR_THE SUBJECT FLIGHT

(a) Subject ACID.

(b) Assigned altitude and/or requested (proposed) altitude.
the request proposed a change in altitude, an altitude
qualifier, i.e., " ", or " ".

(c) Other proposed change(s) in flight data or request
conditions, if any.

(d) Depending on the situation one or more of the followirz e
words and accompanying data:

(1) NOCONF (No conflict detected) and the current time.

(2) INTSXN (Intersecting route centerlines), point of route
centerline intersection and ETA at that intersectior.
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6.3.1.2

(e)

(3)¢

'“longltudlnal separation and ETA at that p01nt

(4)

(5)

(6)

OVRTAK (Overtakmg flight paths) and the point of losmg.

‘OVRLAP (Overlapplng protected airspace). This code word

and the detailed data will accompany the conflicting
aircraft entry only.

For.transitioning flights, there will be a two level
analysis: '

(a) An analysis of the requested "final™ altitude
resulting in a responsé per one of he situations
described in (1), (2), (3), or (4) above, and, or a
new line,

(b) TRANSIT (an analysis of the transition, i.e., an
. analysis with respect to the useable altitudes
being traversed), and if applicable, the situation
described in (1) above. If situations (2), (3), or
(&) apply, the analysis data shall accompany the
conflicting flight entry.

APREQ (approval request), and:

(a) One of the situations described in (1), (2), (3),

or (4) above ‘

If the conflict or no conflict condition was based on
longitudinal separation the technique used shall be included
in the tabular display as "C" or "M".

FOR THE POTENTIALLY CONFLICTING FLIGHT(S)

(a)
(b)

(o).
(1)

ACID (May be multiple entries);

If the probe analysis concerns an altitude change, the
altitude (In transition situation, may be multiple entries
correlated with ACID)

Dependlng on the s1tuation, one of ‘the followzng

(2)
(3)

(&)

(INTSXN)'EIA dt intersection points and times of
airspace overlap when the potential conflict begins and
ends. :

(OVRTAK) No. entry or data...(Needed data already
prov1ded for subject flzght)

(OVRLAP) Times when the potential airspace overlap
conflict begins and ends.

(TRANSIT) In accordance with (1), (2), or (3) above,

whichever is applicable.
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If the conflict or no conflict condition was based on
longitudinal separation the technique used shall be included
in the tabular display as "C" or "M".

6.3.1.3 EXAMPLES OF TABULAR DATA ARE AS FOLLOWS

(a)

()

(c)

ALTITUDE REQUEST: (PA 350 IB300)

IB300, assigned FL 330, requests FL 350. Upon receipt of the
manual request from the controller, the trial probe analysis
response could appear as follows:

IB300 350 INTSXN 4350/5410 1545

BA474 350 1559 OVRLAP 4320/5432 1524 - 4401/5454
1634

The intersection of the flight paths is at 4340/5410. The
estimates of IB300 and BA474 at the intersection are 15345 and
1559, respectively. The airspace overlap begins at 4320/5432
at 1524 and ends at 4401/5454 at 1634 (Air space available
after 1634). No useable FL is traversed during the climb.

NON INTERSECTING FLIGHT PATHS:

(Automatically triggered on flight plan activation).

DL400 330

AV175 330 OVRLAP 2955/6014 2013 - 3059/6103 2107

DL 400's route centerline does not intersect that of any
other flight but its protected airspace laterally overlaps

that of AV175 as indicated.

TRANSITIONING FLIGHT: (PA 370 PAl) Pan Am Flight 1 (at
FL310) is requesting FL370.

PAl ( ) 370 NOCONF 1440

TRANSIT

TW40 330 OVRLAP 4240/6938 1439 - 4321/6752 - 1521

TC416 350 OVRLAP 4420/5532 1550 - 4501/5555 - 1700

There is no potential conflict at FL370. However, in the
climb from 310 to 370, two potential overlap conflicts are
indicated. (Assuming current time is 1440, PAl cannot begin
climb until the airspace overlap with TW40 at 330 ends at

1521, but then should climb so as to reach 370 before 1550
when the airspace overlap begins with TC416 at 350).
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- 6.3.2

6.3.3

6.3.& )

6.4

6.4.1

| GRAPHIC QUTPUT TO PVDS.. T I

When a potential conflict exists, the system shall blink the ACID
in the data block of the subject aircraft and shall output the
following data for display on the PVD of the sector controlling
the subject aircraft. Both the route displays and the acid
blinking are subject to time-out.

(a) A Route Display on the subject aircraft;

(b) A Route Display on the conflicting aircraft when that route
is within the area being displayed by the sector controlling
the subject aircraft.

(¢c) If within the area being displayed by the sector controller
the subject aircraft, the ACID of the data block of the
conflicting aircraft shall be blinked. ‘

OUTPUT _TO THE LINE PRINTER

Each execution of a conflict probe, whether determining a
potential conflict or not, shall be fully described in a message
transmitted to the line printer.. The message, as a minimum, shall
include all information in the alphanumeric message sent to the
PVD, the time of the probe, whether it was manually or '
automatically initiated, and the identity of the probe request .
source. . :

LOGGING

Information about each conflict, probe executed, whether a
potential conflict is determined or not, shall be recorded with
other ODAPS data. The output of conflict probe information in the
historical data recovery program shall be selectable in terms of
time, aircraft or CID identification, sector, whether or not a
conflict was found, or:.any combination thereof. . :

AT (ACCEPT TRIAL AMENDMENT)

The purpose of this message is to cause the data entered in a
trial amendment message to be transferred to the permanent flight
data base just as if an amendment had been entered.

SOURCES

This message originates from either the PVD Data Entry‘COhtrols
(DEC), the Remote Alphanumeric Keyboard (RANK) or a KVDT.
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6.4.2

6.4.3

6.4.4

6.4.5

6.5

6.5.1

6.5.2

6.5.3

CONTENT

This message consists of Field 01 - Message Type and Field 02 -
Flight Identificationm.

EXAMPLE: AT NWA55

INPUT CHECKING AND PROCESSING

The general checks described in 3.3 will apply. Field 02 must
contain the flight identification of a flight which has a trial
amendment which has not timed-out (See paragraph 6.1.3.5) and
which was entered from the same input device.

PROCESSING AFTER ACCEPTANCE

Acceptance of this message shall result in the construction and
execution of a valid amendment message. The amendment message
shall be constructed from the data contained in the trial
amendment message. If trial amendment message was for a proposed
flight, Field 07 shall not be amended. Processing of the
amendment message shall be as described in paragraph 4.2.1.4.

NOTE: It will be acceptable if the contractor determines it to be
more efficient to substitute the constructed trial flight plan for
the "real" one and then force reprocessing as described in
paragraph 4.2.1.4,

RESULTANT OUTPUTS

The resultant output shall be as described in paragraph 4,2,1.5.

CONFLICT PROBE GROUP SUPPRESSION MESSAGE (SG)

The purpose of this message is to suppress the output of conflict
probe outputs for the entered flight pairs.

SOURCES

The source can be via PVD Data Entry Controls (DEC) or Remote
Alphanumeric Keyboard.

CONTENT
The message contents are described in NAS-MD-311.

INPUT CHECKING

Input checking shall be performed as defined in paragraph 3.3 and
in NAS-MD-311.
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6.5.4

6.5.5

7.0

7.1

7.2 .

7.3

S 0 T 7 v F e .

PROCESSING LOGIC

Processing shall be performed as'dés@fibed in NAS-MD-31ll and

. NAS-MD-314. :

RESULTANT QUTPUT

The output of this message is described in NAS-MD-314.
INTERFACES

In order to provide ODAPS with the necessary data base and to
efficiently exchange flight plan data, on-line interfaces shall be
required with NADIN and with various facilities, including
en-route automation systems. All interfaces shall provide
processing to insure positive disposition of all message
transactions and an indication of disposition including printouts
or unsuccessful transmissions. The contractor shall install and
test all interfaces between ODAPS, NADIN, and the facilities
listed. A detailed description of the functional interfaces
required for ODAPS is contained in the Appendices. Interfaces
include the following: '

DOMESTIC ARTCC AUTOMATION SYSTEMS

The ODAPS shall interface with up to six (6) ARTCC automation
systems for the exchange of flight plan data jdentical to that
described in Section 2, NAS MD-315. ¢

ARINC

ODAPS shall interface with :hé:ARINC data net through the
appropriate NADIN concentrator and shall accept messages in ARI%N

format. Data will be extracted from Progress- Report (PR) messag~-

and used for updating ODAPS data base and the upper wind data
tables. Details concerning use and validation of the ARINC cat.
are contained in Paragraph 4.6.3. . Provisions for future inter:: -
with enharicements in the ARINC communications addressing and
reporting systems (ACARS) shall.be provided when sufficient caza
is available to define the interface and data formats.

AFTN

“ODAPS shall interface with the Aeronautical Fixed’ 

Telecommunications Network (AFTN) through the appropriate NADIM
concentrator. ICAO formatted flight plans shall be accepted and
acknowledgment message sent. The AFIN'is an integrated worldw:de
teletypewriter communications system of fixed circuits. The AITW
provides communications service for not only aircraft movements,

. but also administrative messages and meteorological data between

FAA facilities and between FAA and ICAO national facilities. The
ODAPS shall interface with the AFIN, primarily for the exchange of
flight plans and flight data related messages. '
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NORAD

An interface shall be provided to pass information to the North
American Air Defense Command for all aircraft which penetrate a
defense identification zone. This interface shall be direct
computer to computer link. Information from this interface shall
include:

(1) Address/Message Number

(2) Activation Symbol

(3) Flight/Plan Category

(4) Aircraft Call Sign

(5) ARTCC/AMIS Identification

(6) Message Type

(7) Type of Aircraft

(8) Flight Size

(9) Magnetic Heading

(10) Altitude (hundreds of feet)

(11) Speed .

(12) Time of Activation

(13) Point of Activation

(14) First Check Point

(15) Second Check Point

(16) Third Check Point

(17) Fourth Check Point

(18) Delay Point Indicator

(19) Delay Time

(20) Mission Assignment

(21) Transponder Code (Mode 3A)

(22) Inactivation Symbol (EOM)
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7.5

7‘6

7.7.2

7.7.3

' NAS-MD-311, section .5.4. 3, except that no prov1s1on will be made

Whenever ODAPS. is unable to transmit scheduled information to
NORAD, UTM processing will be performed as descrlbed in .

for lack of tesponse from NORAD.
WMSC

ODAPS shall communicate with WMSC through the NADIN interface and
the NADIN concentrator. This interface shall provide
communications with the Service A network. AFIN includes the
interface with the National Weather Service for winds aloft data.
See section 7.3 above.

NON-U.S. ATC SYSTEMS

An interface shall be provided with non-U.S. Systems for on-line
exchange of flight data and amendments to that data.

- IFSS/FSS

The ODAPS shall exchange flight data and related messages with
terminal equipment at IFFSs/FSSs.

FDIO INTERFACE

ODAPS shall interface with the FDIO Central Control Units (CCUs)
for the exchange of data with FDIO equipment (FSPs, CRTs, and .
keyboards) at sector positions. It shall be acceptable for the
contractor to interface the ODAPS directly with the FDIO Remote

Control Units (RCUs) instead of the CCUs for communication with

the CRT, keyboards, and FSPs for adaptation for the remote

facilities.

LOCAL CRT DISPLAY -

The CRT d1splays shall be located at the sector positions. The

ODAPS shall output the follow1ng data to dxsctetely addressed CRTs

_ for dlsplay.

(a) Flight data messages, updates, and alerts thereto;
(b) Wxnds aloft messages and updates thereto,

(c) Response messages, such as accept, reJeCt, and error
messages; and

(d) Probe messages.

(FDIO) REMOTE CRT DISPLAY

CRT displays‘shsll be located at remote positions (IFSS/FSS) Th
ODAPS shall Gutput the following data to discretely addressed FDIO
CRTs for display:
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7.7.4

7.7.5

7.8

7.8.1

7.8.2

7.8.3

7.8.4

7.8.5

7.9

(a) Flight data messages, updates, and alerts thereto;
(b) Winds aloft messages and updates thereto;
(c) Response messages, such as accept, reject, and error messages;

FDIO ALPHANUMERIC KEYBOARD INPUT

The ODAPS shall accept (for processing) flight data, miscellaneous
information, and information request messages input at qualified
FDIO keyboards.

FLIGHT STRIP PRINTER

The flight strip printers shall be used to print flight progress
and coordination strips, both locally and remotely, and other
information is described herein.

OTHER EQUIPMENT

SUPERVISORY TERMINALS

Terminals shall be provided at ODAPS supervisory and other
selected positions. The terminals shall have an optional printing
capability. The term "IOT" (input/output typewriter) used in
references designated herein shall be interpreted as the terminals
described in this paragraph.

CARD READER

A card reader shall be used for input of messages to the ODAPS
processor and off-line systems.

LINE PRINTER

Two line printers shall be provided for each ODAPS installation
for off-line operations by supervisory personnel. One line
printer shall be available as a backup to the other or for other
off-line operationms.

MAGNETIC TAPE UNITS

Magnetic tape units as described in this specification shall be
provided.

DISK UNITS

Disk units as described in this specification shall be provided.
NADIN

ODAPS shall interface with NADIN for the exchange of data with

AFTN, ARINC, WMSC, and the Service B network. AFTN will provide
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 for the exchange of ‘administrative messages and messages : .

concerning aircraft movements. ARINC will provide the means to
receive aircraft progress reports. WMSC.will provide Service A
information. Service B will provide for other required
communications such as with IFSS/FSS and other Service B users.

INTERFACILITY MESSAGES

Where there is a two-way exchange of messages between ODAPS and
another facility, any one of the following messages shall be used:

(SEE NAS MD 311, 7.5)

(a) DA_- TRANSMISSION ACCEPTED

(b) DR - TRANSMISSION REJECTED - (SEE NAS MD 311, 7.6 and NAS
B MD 315, TABLE 2-2.)

(¢) DT - DATA TEST - (SEE Nas MD 311, 7.7)

(d) DX - RETRANSMIT - (SEE NAS MD 311, 7.3)

(e) TD - TEST DEVICE - (SEE NAS MD 311, 8.5

(f) TR - TEST MESSAGE - -« (SEE NAas MD 311, 8.6)
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8.0

8.1

8.1.1

SUPERVISORY, PLANNER AND MISCELLANEOUS MESSAGES | ‘

SUPERVISORY POSITION DESCRIPTION. -

The system shall support a unique position for on-line system
management. This position shall be furnished an input/output
device which will be eligible for input/output of normal flight
data messages, plus an additional set of messages as follows:

SUPERVISORY MESSAGES

(a) PLANNED SHUTDOWN - Provides advanced printing of flight
' progress strips at time system is shut down.

(b) START PROCESSING - Starts automated mode. Either initial or
restart from stored data base mode.

(¢c) RESECTOR - Establish or modify current sectorization.
(d) SECTOR ASSIGNMENT REQUEST - Printout current sectorization.
(e) INHIBIT TRANSMISSION - Enables or discontinues individual

interfacility data links to ARTCCs, ARINC, AFTIN, WMSC, NADIN,
Non-US ARTCCs, 9020 CCC, CARF, or FDIO.

\

(f) INHIBIT WAITING RESPONSE - Eliminate/resume requirement to
receive responses from adjacent facility. NAS-MD-311, 6.7.

(g) CORRECTION MESSAGES - To correct flight data messages from
remote sources which fail format logic or legality checking.

(h) CHANGE PARAMETER - To change parameter values on-line.

(i) SWITCH ACTIVITY MESSAGE - To set the status of adapted
departure/arrival routes.

(j) TRAFFIC COUNT MESSAGE - To activate or amend traffic count
- output. ' ’

(k) OTHER - Any supervisory activity determined by system design
activity. : .

'NOTE: The contractor may specify the message type and format
requirement, except that duplication with existing
descriptors in the 9020 system is to be avoided. For
example, the Probe Control (EC) message is to be changed to
the Probe Information (PI) message.

PLANNER MESSAGES

(a) ENTER/CANCEL ROUTE - To'provide capability to enter a route.
for processing as if it were adapted route.
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NOTE: The contractor shall specify the message type
descriptor and format requirement. The format
requirement is to be based on the format used in
AFTN messages conveying North Atlantic Track (NAT)
(see 8.2.3) route information and also applicable
to manual input of Flexible Routes in the Pacific.

(b) SYSTEM LOAD - Provides capability to extract the number of
active flights and inactive flights presently in the ODAPS

system.

NOTE: The contractor shall specify the message type
descriptor and format requirement, except that
duplication with an existing 9020/HCS descriptor is
to be avoided.

MISCELLANEQUS

ICAQ MESSAGES

ODAPS shall use existing 9020 logic to receive and process
International Civil Aviation Organization (ICAO) messages (i.e.,
FLP - DEP). Procedures for handling these messages and the
message formats are contained in ICAQ Document 4444-RAC/501/10,
Part VIII and Appendices 1, 2, and 3. Also, see 4.2.3 and 4.2.6.

GI (GENERAL INFORMATION)

This message is used to enter information desired for output at
specified locations or positions. Further details on GI message
processing are contained NAS-MD-311, 8.3

SOURCES

The message can originate from a keyboard, FDIO, 9020 CCC, or an
10T.

CONTENT
The message consists of Field 00 (Source Identification, 9020 CCC
only), Fieid Ol (Message Type), Field 16 (Output Routing), and

Field 11 (remarks). There may be multiple Output Routings entered.

INPUT CHECKING

The checks specified in 3.3 shall be performed. Field 16 (Qutput
Routing) shall be checked to assure that it is one of the
following:

(a) A letter (definable in adaptation) indicating the group of
terminals to which the message shall be sent;



8.2.2.4

8.2.3

9.0

9.1

9.2

‘ Co&e blocks : shall be allocated to ODAPS facilities and éhall be .

~ T (b) _A‘séétét‘number; .

(é)i A letter indicating which IOT should receive the message; .

'(d) A remote location or position;

(e) An adjacent US or non-US center identifier;

(f) Other codes as necessary to send a GI message to adjacent US
and non-US facilities. Certain codes shall be accepted only
from adapted positions. The last field in a GI message shall
be considered a Field 11 (Remarks) and must contain a clear
weather symbol (0); otherwise, a rejection message shall be
transmitted to the source. Refer to NAS-MD-311, 8.3.3 for
details; and

(g) All positions at the facility, etc.
PROCESSING AND OUTPUTS

An accept or reject shall be transmitted to the source upon input
of a GI message. The message shall be formulated and transmitted
as indicated. No response shall be expected from an addressed
computer.

NAT TRACK MESSAGES .

ODAPS shall provide the capability to process the route
information contained in North Atlantic Track (NAT) messages as if
each route were an adapted route. The messages are received via
AFTN circuits and shall be format checked based on the examples
given in the Appendix 8. Any format error will immediately cause
the message to be rejected and referred to an adapted supervisor

- printer.

BEACON CODE ASSIGNMENT

GENERAL -

" The ODAPS isihpt Sprofted‘BY”rédarg'and therefore, it would

appear that there is no internmal utility for a secondary radar
beacon code assignment. function. However, because some flights
will penetrate an Air Defense Identification Zome (ADIZ) while in
ODAPS airspace, and since it is beneficial to the Air Defense
Command's mission for such aircraft to be responding on a discrete
code, ODAPS will provide a beacon code assignment function.

ASSIGNMENT CODES

adapted for assigning discrete codes for qualifying flights. A
code block is defined as "one, a portion of one or more, or more

‘than one code subset."”
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9.3

9.4

9.5

10.0

ASSIGNMENT QUALIFICATION

A flight will qualify for discrete code assignment given that the
following conditions are satisfied:

(a) The flight is discrete code capable.
(b) The flight will penetrate an ADIZ, and

(c) The flight, upon egressing ODAPS airspace, will be entering
an airspace wherein discrete codes are utilized.

ASSIGNMENT TIMING

The assignment of a code to a flight plan will be made upon the
occurrence of one of the following two events, whichever is the
latter:

(a) Activation of the flight plan, or

(b) A time interval (parameter) before crossing the ADIZ.

When a flight plan is dropped after exiting the ODAPS airspace,
disassignment shall occur, i.e., its assigned code will be

returned to the code pool for subsequent reassignment.

ASSIGNMENT LOGIC

There will be a code block adapted for each of the relevant
adjacent airspaces, and code assignment shall be made
accordingly. The same discrete code shall not be assigned
simultaneously to more than one flight plan. Also, a rotation
scheme will be utilized to maximize the time interval between
successive assignments of a given code. When all the discrete
codes in a code block are in use, the assigned code shall be a
basic code from that block. If code assignment proceeds strip
printing, the assigned code shall be printed on the strips;
otherwise, an update message shall be required. Only one code
assignment event per flight plan will occur. The discrete code
assignment shall be preserved through startover.

ADAPTATION

Adaptation is the storage of parameters and data to be accessed by
a generalized computer program to enable that program to satisfy
unique requirements. The operational program shall be identical
for all sites. The parameters and data required to meet the
unique needs of the individual sites shall be adapted. Parameters
may be dynamic of nondynamic. A dynamic parameter shall be
subject to change while the operational program is on-line while a
nondynamic parameter is one that can be changed only in the
off-line mode. Changes to adaptation data shall be made by
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entries in near plain text form and: converted by the support
programs to machine-useable form. - Provisions shall be made for
the operational program to switch from new adaptation data to old
adaptation data in order to validate the new data. Documentation
of adaptation procedures and formats shall be provided.

10.1 FIX POSTING AREA (FPA) STRUCTURE

Fix posting areas are adapted by a series of three or more
straight lines, whose end points are defined by nodes, with
associated altitudes or each line to define a volume of airspace.
They are identified by four digits, the first two of which are the
same as the identity of the sector with which the FPA is adapted
in the basic sector plan. An FPA may be defined with no airspace
to satisfy unique operational requirements.

The following information is adapted for each FPA:
(a) Adjacent FPA's and/or centers for each wall

(b) An indication of more than one module per FPA or an excluded
module

(c) The focal point fix (optiomal or oceanic FPA)
(d) A no-post indicator (optional) : ‘

(e) ATS and other adapted routes and S-lines within the FPA
(optional)

(f) Oceanic indicator
(g) Eatry point posting indicator (optional)
(h) Direct route position priority (optional)

(i) _Hind*ﬁtétion {required if no focal point fix associated with
“an oceanic FPA, otherwise not adapted)

10.2 SECTOR smucmz-'

A sector is an air traffic coatrol position, within an ARTCC, that
is responsible for the control of air traffic within an area
defined by geographical boundaries and, in some cases, altitude
‘limits. It is identified by 2 digits and may also be identified
by a sector name (2-5) alphanumerics). The sector airspace is
composed of smaller volumes: of airspace called Fix Posting Areas
(FPAs). S ' T '

FPAs may be reassigned to different sections,"aﬁd sectors may have
all their airspace assigned to other sectors. - .
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10.3

10.4

10.4.1

10.5

10.5.1

NODES

Nodes are geographic points and to define the horizontal structure
of FPAs, S-lines, sector boundaries, and center boundary. They
are identified by latitude and longitude.

FIXES

A fix is any geographical point identified by a unique identifier
of two to twelve alphanumerics. Fixes are located by latitude and
longitude. Information adapted for each fix includes:

(a) Magnetic variation

(b) Upper wind reporting station

(¢) Overlying structure (FPA's or adjacent centers) by altitude
ranges

(d) Boundary crossing fix indicator
(e) Geographic map

INTERCENTER COORDINATION FIX

The capability shall exist to adapt various types of fixes to be
used for route description and in determining fix posting.
Specifically, ODAPS shall have the capability to process and
utilize the Intercenter Coordination Fix which shall be used as a
common reference point between centers.

ADJUSTED ROUTES

ATS ROUTES

An ATS Route is identified by two to five alphanumerics.
Information adapted includes:

(a) The fixes, in sequential order, that lie on the route
(b) Direct fix

(¢) Posting priority codes or special indicators to determine fix
postings generated

(d) FPA's and altitude ranges for each fix (optional)
(e) Coordination fixes (optional)
(f) Off route connected fixes (optional)

(g) Segment indicators for non-continuous adapted routes
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10.5.2

10.6

10.7

10.8

10.9

(h) Junctions with other routes (optional)
(i) Flight plan past posted fix -, . ‘
(j) Map information k

ADAPTED DIRECT ROUTES

Adapted direct routes provide rigidly controlled fix postings for

_often used flight paths between two. consecutive filed fixes.

Adapted direct route adaptation'contains:
(a) The two fixes to which the route applies

(b) The altitude range within which thq'adapted direct route
applies

(¢) The adapted route to be used for the segment.
S-LINES

One or more S-lines may be associated with an FPA to provide an
additional fix posting on direct route flights which cross the
S-line within an adapted heading range. An S-line is identified
by the letters SL followed by three digits. The identity of the
FPA to which the flight strip is forwarded is adapted. Map
information which may be declared in S-line adaptation includes
the Center Map Number(s) on which each line segment is to be
displayed.

PARAMETERS

Parameters may be adapted at any value within an expected use
range. Some parameters shall be adapted in the specific records
which they apply. Others, used center-wide, will be adapted in
the parameter list. Parameters shall be specified as Dynamic or
Non-Dynamic and with a nominal value, range of values, and the

‘increment by which the nominal value may be changed.

MONITOR PARAMETERS

Monitor values. which may be changed at the facility shall also be
adapted as specified above. - .

MESSAGE ADAPTION

The eligible meSSage.types shall be«iQQntified including any -
special functions required to execute acceptance processing.
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10.10

10.11

10.12

DEVICES

All local (within the center) and remote devices are adapted.
Remote devices include: adjacent center, FDIO, and teletype.
Adaptation provides for the routing of program generated messages
(rejections, referred errors, etc.) to a specific device based on

source and type of message.

GEQGRAPHIC MAPS

The capability to identify specific geographical data to be
displayed on the PVDs as sector map data shall be provided. See
5.0 for display requirements. It shall be possible to identify up
to four separate maps that cover the entire center area. The
contents of each of these center area maps shall be site adaptable
and contain different data. As a minimum the types of data listed
below shall be eligible as map data and displayed on the PVD as
indicated:

(a) FIXES - Single Symbols

(b) ROUTES - Lines between fixes (a gap between the fix and start
of lines shall be site adaptable).

(¢) AIRPORTS - Single Symbols

(d) BOUNDARIES - Center - form of dashed lines
Airspace - form of dashed lines
Sector - form of dashed lines

(e) ADAPTED DIRECTS - Same as ROUTES

(f) Land mass outlines
(g) Aiphanumerics (to indicate lat/log grid coordinates).
See NAS-MD-316/326 for further details.

The initial creation of the geographic map will be performed as an
off-line function. The results of this assembly function
(geographic map) shall be integrated with the operation system for
dynamic access and transfer to the display system.

UPPER WIND TABLE (WINDS ALOFT)

A winds aloft table shall contain the wind station identifiers and
altitudes for which wind data will be stored. The altitudes for
which the wind data may be entered are site adaptable. From 5,000
feet through 25,000 feet, the altitudes may be specified in 5,000
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specified. From 39,000 through 45,000 the altitudes may be
specified in 2,000 increments. Above 45,000 a single altitude may

‘be specified to be used at all altitudes above 45,000 for ground
speed calculation. It shall be possible to jidentify a wind
station for each 10 degrees of latitude and/or longitude.

feet increments. Between 26,000 and 3_7,0:00 each altitude may be I
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11.

11.1

11.2

SYSTEM RECQVERY AND RECORDING

The capability shall be provided to periodically record all or
selected portions of the data base that is dynamically generated
during system operations. This routine shall be a planned
activity that shall collect the selected data at regular intervals
or event initiated. The recorded data shall be utilized in
re-establishing that portion of the data base after system failure
or start-over.

DEFINITION OF RECOVERY DATA

Recovery data is that portion of the total base, utilized by the
operational computer program, which is required to recomstruct the
program environment necessary for effective resumption of air
traffic control data processing activities after a halt in system
operation. This identification of recovery data is based on the
determination of the specific kinds of information required to
perform system recovery. Specific data tables which comprise
recovery data are designated during the operational computer
program organization and design activity.

RECORDING OF RECOVERY DATA

A recovery data recording subfunction shall be performed which
includes the extraction of recovery data from main storage and the
transfer of the selected data to the recovery data file during
system operation. The recovery data recording subfunction :s
operated periodically to produce updated versions of the recovery
data information. An indication of the completeness and accura-y
of the recorded recovery data is provided with each set of data
contained in the recovery data recording. The time and day of
month of data transfer for each set of recovery data is also
written on the recovery recording data file.

(a) The frequency of operation of recovery data for recording
purposes shall be selectable (parameter).

(b) The elapsed time interval of the most aged data set (max:mum
jnterval from most recent recovery file) shall be a parame:er
item. '

Following any re-establish startup, in order to preserve unuse
data sets for possible subsequent re-establish startup attempts.
data sets older than the data set used will not be destroyed ' .-
twice the interval between recordings.
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11.3

11.4

11.5

(a) ‘The frequency of recovery. data u.pdatmg in main storage by .

CONTENTS OF RECOVERY DATA RECORDING

Durmg system operatwn, recovery data recordmg shall contam one.
or more sets of recovery data records, each of which contains the

‘following 1nformatlon.

(a) Identzf1cat1on.

(b) Time (1nclud1ng hours, minutes and seconds) and day of month

of recovery data transfer from main storage to the recovery
data f11e.

(¢) _Ind1cat10n of completeness of the recovery data transfer.
(4) Indlcation of ‘the rellabzllty of the recowery data transfer.

(e) ’Recovery data main storage records- (f11ght plan information
" and ‘¢ontrol 1nformat1on).

FREQUENCY OF’ RECOVERY DATA RECORDING

The frequency of operat1on of recovery data recordlng shall be a

parameter whose specific value will be determined as a result of

' the operational program orgsnizatlon and design act1V1ty., This
ydeterm1nat1on is dependent upon the £ollow1ng. :

" the operational computer program for each type of recovery
data. .

(b) “The frequency of mod1f1catxon of recovery data by operatlonal

“inputs to the syStem. jf. e

Ly
-

» (c)l The maximum age of each type of recovery data for which the

i?_data coald be effectzvely utxlized for system recovery.
RECOVERY DATA RECORDING DESIGN CONSTRAINTS |

Constraints on the desxgn'of the recovery data record1ng
subfunctzon shall be the following:

'.(a) Recovery data shall be available through two 1ndependent

 paths to make a system recovery from most element failures
Possxble. .~ ; :

(b) The amount of hand11ng and process1ng of recovery data during
extraction and transfer to the recovery data file is kept to

a minimum.
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11.6

(c) The total amount of information classified as recovery data
shall be kept to a minimum, consistent with the requirement
for sufficiency for system recovery.

(d) The allocation of recovery data to main storage shall be
optimized for utilization in system recovery and for ease and
speed of transfer to and from the recording medium.

(e) The ODAPS shall provide two separate storage units, or
failsafe capability, for the purpose of recovery data
recording.

(f) The frequency of operation of recovery data recording shall
be established from the range ten (10) to 180 (one-hundred
eighty) seconds in increments of half seconds.

UTILIZATION OF RECOVERY DATA FOR STARTUP/STARTOVER

A startup/startover function shall utilize recovery data in
re-establishing the dynamic data base. In order for recovery data
to be utilized for resumption of system operation, this data must
be available at all times. This general requirement for
continuous availability imposes the following specific
requirements for completeness, accuracy, and timeliness of the
recovery data:

(a) Recovery data must be extracted from main storage and
transferred to a "safe" storage medium which is highly
reliable and is not adversely affected by computer
malfunction or other environment failures.

(b) Recovery data must be readily retrievable from the '"safe"
storage medium.

(c) Recovery data in "safe" storage must be periodically updated
to provide for the dynamic changing of the original set of
recovery data in main storage as the operational system
progresses in time.

(d) Transfer of recovery data from main storage to disk storage
and vise versa must be checked for correct data transmission
by examining any I/0 errors encountered. There is no
requirement for write verify operations or any further error
checks for logical content of recovery data.

(e) The amount and kinds of information stored as recovery data
must be sufficient to satisfy operational requirements for
completeness and timeliness of a system recovery.



11.6.1

11.6.2

12.0

UTILIZATION OF RECOVERY DATA FOR THE RE-ESTABLISHMENT MODE

(a) Flight Plan Information: USing'the recorded ‘flight plan ‘
‘ S 3 information regenerate and update
the flight plan storage tables.

(b) Flight Plan Pointer Tables: Flight Plan Pointer Tables shall
be provided, if applicable.

(c) Configuration Tablés: \ Configufation Tables shall be
- provided.
(d) Temporary Storage Areas: Tempo:dfy-Storage Areas as
‘ required.

RECONSTRUCTION OF DISPLAYS

The type of data which shall be reconstructed at the displays is
specified as: :

(a) All Data Blocks (DB) which at the time of occurrence of
startover were "requested", "forced", or "pointed out" shall
be reconstructed. The sectors to which the DBs shall be
routed are: : b :

involved by reason of an existent transfer mode or whic
is a former controlling sector 'still eligible for
displaying the DB (i.e., has not been deleted and is
within "parameter" seconds of a previous transfer of
control). . : '

(1) The controlling sector as well as any other sector I

(2) Each Data Block shall be displayed with the same offset
~ . . and the same controller entered leader length, if any,
" and’ the B4 character which was applicable prior to

startover. . :

(b) Geographical Map Data shall be displayed based on the logical

map requested at each PVD. If display offset was enabled,
 'recovery will include offset coordinates. If an altitude
-+ filter was enabled, then recovery will include offset
‘coordinates. If an-altitude filter was enabled, then
‘rétovery will include consideration for upper and lower
.altitude readout filter limits. If temporary airspace
" reservations were,méde._thgn they shall be displayed.

HISTORICAL RECORDING AND DATA REDUCTION

The capability'shall be provided to record, for historical
purposes, selected portions of the flight plan records and data
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12.1

12.2

12.3

12.4

that are used in the ODAPS system. Additionally, this recorded
data shall be made available for editing.

HISTORICAL DATA RECORDING

Sufficient data shall be recorded on disk packs so that no flight
plan data is lost when a disk becomes full. The operator shall be
alerted when the recording data set reaches "N percent (parameter)
full. The capability shall be provided to transfer the historical
data recorded to magnetic tape for ease of storage.

HISTORICAL DATA RECORDING EDITOR

An editor shall provide off-line printer output of the data
written during historical data recording. The editor shall be
capable of operating simultaneously with the ODAPS Operational
Program.

DATA REDUCTION

Software shall be provided to convert recorded data to a usabie
format, allowing options to minimize system and personnel time
requirements. Hardware shall be provided to configure an offline
system for data reduction and program assembly functions
independent of the operational system.

EDITED DATA

The data to be edited shall include all data transmitted to
receive from:

(a) Telecommunications lines (e.g., 9020 CCC, AFIN, WMCS);
(b) Other systems;

(c) Each flight strip printer, CRT, IOT, and keyboard, to include
FDIO keyboard; and

(d) Computer peripherals (operator's console).

The operator shall have control of the data and filters. Data
indicators and filter values shall be input from a control console
by the operator. The editor shall recognize all data specified in
paragraph 12.4 below. .
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12.5 ’ FILTERS

A filter is a parameter or range of values fog whlch the data
editing shall be in effect. 'This shall" ‘enable” the operator to
‘examine specific data without hav1ng to prlntout all extracted
data. The follow1ng filters shall be provided:

. (s)' Iime:(to include Start time and end time).
(B) Computer identification number of flight plan.
(¢) Latitude. “
(d) Longitude.
(e) Aircraft Identification.
(f) Altitude.
(g) Sector.
(h) Controller.

13.0 RELIABILITY, AVAILABILITY AND MAINTAINABILITY

The reliability shall be such that, in conjunction with the
achievement of the maintainability requirements, the availability
requirements are met. :

13.1 DEFINITIONS APPLICABLE TO RELIABILITY AND MAINTAINABILITY

The following’definitions apply:

(a) AVAILABILITY - System availability is the probability, at any
instant in time over the service life of the system, that the
system is fully operatxonal. Allowed preventive maintenance
times shall not be counted as unavailable periods unless the
‘time allowed for preventxve malntenance is exceeded.

(b) FAILURES - The def1n1t1ons of. fallure and failure types shall
o be as specified in 3.1.3 and 3.1.4 of MIL-STD-781.

(¢) MEAN-TIME-BETWEEN-FAILURE (MTBF),- MIBF is the average
. length of time a unit or system is expected to operate
without experiencing a’ functional failure, excluding those
intervals of time the unit or system is shut down for
scheduled maintenance (13.3), and excluding any failures
‘dxscovered and corrected during scheduled maintenance.

(d) MEAN-TIME—TO-REPAIR (MTTR) - MTIR is the mean of the times
required to restore an equipment to an operational state
after failure; it is equal to the total unscheduled outage .
time d1v1ded by the number of unscheduled outages.




13.2

13.2.1

RELIABILITY REQUIREMENTS

The system reliability shall be such that the system availability
as defined in 13.1 shall exceed 0.98. The design shall be such as
to preclude dependent failures among units. The system MTBF,
excluding the failures from which automatic recovery is possible,
shall be a minimum of 2200 hours. This MTBF shall apply to the
on-line system and not any GFE I/0 equipment.

EQUIPMENT RELIABILITY

The contractor shall submit, in his design data, predicted
MTBF/MTIR calculations for each unit of equipment. The
reliability requirements for each unit shall be as, shown in Table
Iv.



Table IV

RELIABILITY AND MAINTAINABILITY FIGURES

CeU

Memory
Module

MTU
Printer

Disc Control
Unit

Disc Drives

MTBF
(HOURS-MINIMUM)

6,400

6,000
4,000

5,000

3,500

- 2,000
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-~ MTTR

(HOURS-MAXIMUM)

0.5

0.5
2.0

2.0

0.5

—
K]




13.2.2

13.2.2.1

13.2.2.2

13.2.2.3

13.2.2.4

13.3

FAIL-SAFE RELIABILITY FEATURES

DUAL PATH

Dual paths are required for the flow of data. Data need not flow
through more than one path simultaneously; however, in the event
of failure in one path, data shall be rerouted through one or more
different paths. A single thread segment in the dual data path
shall not exist except where limited by GFE, i.e., there shall not
be a switch, connection, cable, etc., through which the data must
flow at all times and which cannot be quickly passed by the data
flow. The reliability of this dual path shall be equal to or
greater than 5 x 10¢ hours.

ON-LINE RECOVERY FROM INTERNAL FAILURE

The system shall be designed to minimize the time required to
sense, react and recover from any failure which may occur within
the on-line modules.

RECOVER FROM FAILURE

If a system module suffers any non transient functional
degradation due to internal failure(s), that module shall be
declared to have failed. Redundancy shall be provided to insure
prompt operational recovery from the failure of any single module.

SERVICE RESTORATION RESPONSE TIMES

The system design for redundancy utilization shall restore the
failed system function(s) to the operational system within 30
seconds following a system module failure. If a function suffers
an outage of less than 30 seconds, that outage is considered to
have produced a module failure, but not a functional (operational)
failure. Thus, reconfigurable redundant modules providing
alternate signal paths can be used to extend a. function beyond
that of the individual module (or signal path) performing it.
Reconfiguration shall be accomplished by the ODAPS data processor
program. The system shall be designed to automatically effect
reconfiguration and isolation of the failed equipment, and to
notify maintenance personnel via the Data Processor console of the
system status. However, the reconfiguration program shall accept
and respond to reconfiguration orders from the data processors
console typewriter.

MAINTAINABILITY REQUIREMENTS

The following requirements shall be met:



13.4

(a) Scheduled system malntenance shall be required no more
’ frequently than once, every 90 ‘days.

(b) The scheduled system Malntenance perlods shall not exceed 6
. hours. The systém shall rémain operational for a continuous
- minimum of & of -those 6 hours. Scheduled maintenance of the
system un1ts sha11 be accompllshed wlthxn the 6 hour period.

‘(p)' System MTTR shall be no greater than hO minutes. At the

upper 90 pércentile po1nt system MTTR shall be no zreater
than 1 hour. ,

(d) MTIR for bench repazr shall be 2 hours. At the upper 90
percentile poxnt, bench repair MTTR shall be no greater than
4 hours.

(e) For ease of maintenance, system design shall exploit the use
of modular system components. ,

(f£) The repair of failed modules shall ‘be conducted off-line and
without interference with the operational system. The
switchover to redundant modules shall be accomplished :hrouz
reconflgurat10n. :

RELIABILITY PROGRAM

The contractor shall prepare a, re11ab111ty plan fully descritinz
the reliability program which shall ensure that the reliabil::v
requirements herein are met. The plan shall contain the

- information required by MIL-STD-785. In addition the plan snha..

include, but not be limited to, the follow1ng.

(a) DESIGN - The ODAPS and its supportlng equipment shall be
deszgned us1ng the techn:ques of MIL*STD—?BS.

(b) 'RELIABILITY ANALYSIS - The contractor shall analyze the

overallxrelxab111ty .of the ODAPS and its supporting
~ equipment.  The analysis shall be a part of the program
;-manageme t.and, equipment design tasks*so that an optimum
wfbalance between cost, performance. and schedule is obta:~«:
The ODAPS reliability requ:rements gshall be apportioned ::
lower lévels within the system by allocating reliabil:ity
' goals to ‘each module, assembly, and subassembly designe« - v
the contractor. or purchased as an entity.

(¢) RELIABILITY PREDICTIONS - A relxability'ptediction sha.. -«
‘made for the ODAPS equipment. In addition, predictions -:
 the overall reliabiYtity of each piece’of supportxng

maintenance equipment shall be made. Each predxctzon sta.
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13.5

13.5.1

13.5.1.1

be based on the proposed design and the reliability model of
the system elements.

(d) FAILURE MODES, EFFECTS, AND CRITICALITY ANALYSIS - This
analysis shall be conducted down to the level of modular
replacement for normal maintenance (e.g., printed circuit
card, power supply module). For each such replaceable item,
the dominant modes of failure shall be determined. Based
upon these modes of failure, the effect on subsystem
performance shall be ascertained. The results shall be
submitted at the critical design review and shall be used in
preparation of the maintainability demonstration tasks. A
preliminary analysis shall then be submitted in accordance
with the contract schedule and updated thereafter as design
changes occur.

(e) EFFECTS OF STORAGE AND HANDLING - The effects on reliability,
storage (including shelf life), packaging, transportation,
handling, and maintenance actions, shall be assessed and
incorporated into the reliability program.

MAINTAINABILITY PROGRAM

MAINTENANCE APPROACH

The preferred maintenance approach shall be to localize the
failure through use of software and hardware maintenance features
and to replace the failed module elements or pluggable unit or
component from spares; the actual repair of the replaced item
should be accomplished at the convenience of maintenance perscrnr.e.
in a maintenance area.

SOFTWARE AND HARDWARE FEATURES

The software shall consist of data processor diagnostic programs
and those programs developed for system integration that are
capable of being used as system diagnostics. Hardware sha...

the greatest extend possible, present a software interface tha:
allows application of computer program diagnostic techniques.
Hardware features shall include failure sensing and status
registers, maintenance indicators, overheating warning devices anc
cutoffs, test points, printed circuit card/assembly keying or
coding to prevent misplacement of these units, and printed c:r-.
card/assembly protection such that any attempt to replace a
printed circuit card/assembly with the wrong type shall nct r=s..-
in damage to any card or assembly.
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13.5.2

13.5.3

MAINTAINABILITY PROGRAM PLAN

conforming to the requirements of paragraph 5.1, MIL-STD-&70 The

The contractor shall prepare a plan for a mamtamablllty program .
plan shall also address the follow1ng topics:

(a) Number and skill levels of personnel :equlred to maintain the
' ODAPS, ' R

(b) ,C1rcu1t card assembly problem analysls and fleld repair
technzques. | ‘

(c) Special test equipment for bench repair items; and,
(d) Repair verification techniques.

MAINTAINABILITY PROGRAM TASKS

The tasks in the maintainability program shall include, but not be
limited to:

(a) MAINTAINABILITY ANALYSIS - The contractor shall analyze the
maintainability of the ODAPS and its supporting equipment in
accordance with Paragraph 5.2 of MIL-STD-470.

(b) MAINTENANCE CONCEPT PLAN - The contractor shall prepare a
detailed maintenance concept plan in accordance with
Paragraph 5.3 of MIL-STD-470. The plan shall be periodicallv‘
‘updated as the design proceeds and shall reflect the
maintainability design criteria, trade-offs, and predictions.

(¢) MAINTAINABILITY DESIGN CRITERIA - The contractor shall
establish, apply, and update as necessary, maintainability
design criteria in accordance with Paragraph 5.4 of
MIL-STD-470.

(d) MAINTAINABILITY DESIGN TRADEOFFS - During the design and
development of the ODAPS, the contractor shall include
vjmaintalnabxlzty -.considerations -in all design tradeoffs in
;“accordance With Paragraph 5 5 of MIL-STD-470.

(&) ‘MAINTAINABILITY PREDICTIONS - The contraetor shall make

maintainability predictions and establ1sh the appropriate
preventive maintenance requireménts in- accordance with
Paragraph 5.6 of ‘MIL-STD=470.. Preliminary predictions of
_ mean corrective and preventive maintenance times shall be
~ provided; ‘updates shall be prov1ded dur1ng the deszgn and
"development" stages.
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13.6

13.6.1

13.6.2

13.7

(f) DESIGN REVIEWS - The contractor shall discuss the ODAPS
maintainability program at the ODAPS design reviews. The
discussions shall include, at a minimum, information of the
type required by Paragraph 5.9 of MIL-STD-470.

(g) MAINTAINABILITY DATA COLLECTION - The contractor shall
establish a data collection procedure for validating
maintainability predictions and evaluating maintainability
demonstrations in accordance with the requirements of
Paragraph 5.10 of MIL-STD-470, with the phrase "ODAPS
preliminary design review" being substituted for "contract
definition."”

(h) MAINTAINABILITY STATUS - The contractor shall prepare and
submit maintainability status reports in accordance with
Paragraph 5.12 of MIL-STD-470.

OFF-LINE MAINTENANCE REQUIREMENTS

The system shall be designed to be isolated from interaction.
Specifically, each individual equipment must be capable of being
disconnected and power cycled on and off without causing failure
to any system component. The smaller modules (e.g., keyboards and
consoles) shall be connected into the system via quick disconnect
plugs so that they may be removed and replaced with a minimum of
down time. The removal or replacement of the keyboard module
shall not require the power to be shut down in the comsole nor
shall it disturb other on-line equipments. Each module shall
contain all required maintenance indicators and controls.
Sufficient indicators and controls shall be provided for each
module to satisfy the maintainability requirements and to aid in
meeting the requirements specified in 13.2

MODULE ELEMENT REPLACEMENT

Redundancy within modules may be employed to meet the reliability
requirements, e.g., dual power supplied. The hardware shall be
replaced by redundant hardware, where provided, on-line and
repaired off-line.

INDEPENDENCE OF SUBSYSTEMS

Design of the system shall be such that a component failure in any
one subsystem shall not induce a failure in any other subsystem.

MAINTENANCE AND TEST EQUIPMENT

The design of ODAPS equipment shall emphasize the use of standard
test equipment, tools, and fixtures and shall minimize the
necessity for special test equipment.
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13.7.1

13.7.2

14,

14.1

14.2

'ACCURACY , - ‘II'

STANDARD MATNTENANCE EQUIPMENT

Standard maintenarce equipment isidefined as the tools and test
equipment which are a part of a manufacturer's standard product
line and which are available off-the-shelf. As established in the
contract schedule,. the contractor shall provide a list of
recommended standard maintenance ‘equipment and related accessories
necessary for the installation, maintenance, alignment, and
performance testing by the ODAPS and its supporting equipment.

The equipment recommended by the contractor should be available
from more than one manufacturer, and solid-state insofar as is
practical. ‘ '

SPECIAL MAINTENANCE EQUIPMENT

The contractor shall provide all special maintenance equipment,
including tools, fixtures, test equipment, and software to meet
the MTTR specified in 13.1. Special maintenance equipment is
defined as all tools, and test and support equipment which does
not qualify as standard mainteénance equipment. Off-the-shelf
equipment that requires modification to perform the required
function is considered to be special maintenance equipment. The
equipment shall meet all applicable construction and performance
requirements of this specification.

PERFORMANCE CRITERIA

All distances shall be computed with an accuracy of 0.1%2 or 1/2 am

‘ of correct distances, whichever is less.

RESPONSE TIMES

Response time is defined herein as the interval between the time a
complete message is*;eceived at the ODAPS communications interface
to the time the ODAPS transmits the first character of the reply.

' Utilizing initial pagsmeters, under & load level of 75 percent of
~ the system capacity (15.8), the ODAPS shall have as a maximum the

response times defined below:

(a)  For messages from all local and remote terminals with
responses to the source: response times for all messages not
resulting in ‘full or partial route conversion shall have a
range of 1.5 to & seconds. No response time shall exceed 4
seconds. S, RS
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(b)

(c)

For messages from all sources other than (a) above; the
response times for all messages shall have a mean of 2
seconds; no more than 10% of the responses shall exceed &4
seconds. No response time shall exceed 6 seconds.

Output of oceanic position data and conflict probe (graphic
and alphanumeric) data to situation displays at oceanic
sectors shall have a site adaptable design capability.

System parameters for output of graphic and alphanumeric data
pertaining to oceanic position data and conflict probe data
is as follows:

(1) Oceanic position data shall be:
(a) Displayed as a data block (DB).

(b) The extrapolated positions shall be calculated and
displayed at intervals of parameter "n" minutes.
This shall be a site adaptable parameter. With a
range of from one (1) to sixty (60) minutes in
changeable increments of one (1) minute.

(c) Display output processing of DB information shall
nominally be accomplished within two (2) seconds.

(2) Conflict probe data shall be:

(a) Displayed as conflict probe information following
_manual or automatic initiation of the probe.
Automatic initiation of the probe shall occur
following activation of a flight plan, amendment or
change in an aircraft's altitude, amendment (+ or -
a parameter of time) or change in an aircraft's fix
time reporting, amendment of change in an
aircraft's oceanic ATIC route or amendment or change
in an aircraft speed (MACH speed). Manual
jnitiation of the probe shall also require display
of probe information.

(b) Output to the display system of probe information
shall be accomplished at intervals of from four (4)
seconds up to intervals of twenty (20) seconds.
This shall be a site adaptable parameter which may
be varied in four (4) seconds increments.

(c) Display output processing of Conflict Probe

information shall nominally be accomplished within
two (2) seconds.
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15.0

SOFTWARE REQUIREMENTS

" The requifémentsrof this pafagraph‘shall apply to all computer
" programs (software) developed to satisfy the requirements of this

specification, including those that are supplied as off-the-shelf
commercially available ‘software packages unless otherwise approved

in writiﬂgjby,;he'FAA. ‘This shall apply to all off-the-shelf

firmware including, but not limited to, tape handlers, disk
handlers, processor exedutives, etc. The system software must be
modular in design. Module size must be based on the ability to
adequately maintain, test, and debug the coding. A module failure
must not interrupt processing flows not dependent upon that module.
Both operational and support software should use the same high
order language and the same coding conventions. Documentation
must be consistent for all software. All computer programs shall
be designed and coded so that they are easily readable,
understandable, and changeable. All computer programs shall be
developed according to the following schedule:

(a) A Computer Program Functional Specification (CPFS) shall be
developed and submitted to the FAA for formal approval. The
CPFS shall contain all functional requirements for a total
software package including interface functionms, type of
equipment to be interfaced, timing requirements and design
considerations. Upon approval, the CPFS will be the
governing document for all functional requirements of the
software at time of delivery and shall define the entire
functional scope of the deliverable software package. .

(b) Following formal approval of the CPFS, a Functional Test
Procedure (FTP) shall be submitted for FAA approval. The
procedure shall be explicit and comprehensive and shall test
all functional requirements of the CFPS. In addition, the
test will demonstrate that the software does not perform
undesirable functions and the system will operate error free
at one-hundred (100) percent capacity. Included in the test
shall be at least two weeks of extensive user operation of
the software on site at the applicable FAA facility.

f(q)fﬂFollouing approval of the CPFS the contractor shall submit a

Computer Program Design Specification (cPDS) for each module
of the program. The CPDS shall be written in computer
program format (comments, jnstructions, indentation of loops,
etc.) and shall look like an english language source

program. The design, however, shall use only four types of
commands: - R

(1) A‘plain énglish sta;emgnt}to perform a single step,
"i.e., multiply velocity by time and store into
distance. This type of command shall not be used to



(d)

perform elaborate procedures requiring subroutines. It
may be used to perform procedures requiring simple
library functions of macros, i.e., read a record from
the flight data file tape.

(2) A command to invoke a single subroutine for a single,
clearly explained purpose. This command shall always
contain the same keywords and will explain the expected
output from the sub-routine, i.e., CALL file scan
(subroutine name) TO find the active flight plan file
where CALL and TO are key words.

(3) A command allowing program decision making and clearly
defining all paths to be taken as a result of the
decision, i.e., IF (decision criteria); THEN (true
decision path); ELSE (false decision plan), where IF,
THEN, ELSE are key words. Additionally, contractor
shall establish a single set of key words for use in all
design documents.

(4) A single command allowing initiation of a clearly
defined program loop and identifying criteria for
exiting the loop, i.e., DO WHILE (event taking place);
DO FOR ("n" number of cycles); REPEAT "n" TIMES; REPEAT
UNTIL; etc. A loop shall always contain one entry point
(first instruction) and one exit point (last
instruction).

Following approval of the CPDS for a given program module,
the contractor will submit a Module Test Procedure (MTP).

The procedure will demonstrate that each step of the approved
CPDS is fulfilled and that no adverse action is performed by
the module. The module will be tested at zero (0) to
one-hundred (100) percent design capacity. Critical timing
considerations, if any, will be clearly demonstrated. All
formal acceptance testing of a program module will be
performed using FAA approved module test procedures.

Changes to any of the four FAA approved documents (i.e., CPFS,
FTP, CPDS, MTP) will require re-release of all subordinate
documents. For this reason a system of document control shall be
formally implemented whereby all subordinate documents will
contain explicit reference to applicable higher level documents
(one level) and all test acceptance forms can be readily
identified with the applicable FAA approved functional or design
specification.

(c)

Following approval of the CPFS the contractor shall submit a
Computer Program Design Specification (CPDS) for each module
of the program. The CPDS shall be written in computer

program format (comments, instructions, indentation of loops,
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etc.) and shall look like an english language source
© program. The design, however,‘shall use only four types of

commands: L ‘ .

(1) a plan english. statement to perform a single step, i.e.,
multiply veloczty by time and store into distance. This
type of command shall not be used to perform elaborate
procedures requiring subroutlnes. It may be used to

‘ perform procedures requiring 'simple library functions or
macros, i.e., read a record from the flight data file
tape.

(2) A command to invoke a single subroutine for a single,
clearly explained purpose. This command shall always
contain the same keywords and will explain the expected
output from the sub-routine, i.e., CALL file scan
(subroutine name) TO find the active e flight plan file
where CALL and TQ are key words.

(3) A command allowing program decision making and clearly
defining all paths to be taken as a result of the
decision, i.e., IF (decision criteria); THEN (true
decision path); ELSE (false decision plan). where IF,
THEN, ELSE are key words. Additionally, contractor
shall establish a single set of key words for use in all
design documents.

(4) A single command allowing initiation of a clearly . .
defined program loop and identifying criteria for
exiting the loop, i.e., DO WHILE (event taking place);
DO_FOR ("n" number of cycles); REPEAT "N TIMES; REPEAT
UNTIL; etc. A loop shall always contain one entry point
(first instruction) and one exit point (last
instruction).

(d) Following approval of the CPDS for a given program module,
the contractor will: submit a Module Test Procedure (MIP). The

j‘procedure will demonstrate that each step of the approved
CPDS is fulfilled and that no adverse action is performed by
the module will be tested at zero (0) to one-hundred (100)
percent design capacxty. Critical timing considerations, if
any, will be clearly demonstrated. All formal acceptance

. testing of a program module will be performed using FAA

, approved module test procedures. ,'

”Changes to any ‘of the four FAA approved documents (i.e., CPFS,
FTP, CPDS, MTP) will require re~re1ease of all subordinate
documents. ‘For this reason a system of document control will
contain exp11c1t reference to applxcable hlgher ‘level documents
(one level) and all test acceptance forms can be readily
identified with the appllcable FAA, approved functlonal or desxgn

specification. » o | .
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15.1.1

15.1.1.1

15.1.1.2

15.1.2

15.1.3

MODULARITY

MODULE COUPLING

Simple, easy to build, easy to maintain software system modules
which are highly independent of each other and have simple,
limited interrelationships shall be provided. Complexity shall be
minimized by designing systems with the weakest possible coupling
between modules. The smallest number of interconnections is
required as well as connections which do not strongly couple any
one module to another. Coupling strength shall be kept to a
minimum using the following concepts:

(a) Global data shall be the only kind of shared data that shall
. be acceptable.

(b) The only type of connection that shall be acceptable shall be
reference to a module as a whole by its name. For the
purpose of this specification, a connection is a reference to
some label or address defined elsewhere.

(c) The types of communication between modules shall be
restricted to the passing of data, the passing of switches or
flags, subroutine calls, and the passing of a table.

PREDICTABLE MODULES

A predictable module is one that, when given the identical inputs,
operates identically each time it is called.. Modules shall not be
allowed to modify any code, either their own or that of another
module. All modules shall be predictable.

DEVELOPMENT TESTING

As each release is developed and tested, FAA management shall be
given evidence of progress through the demonstration of a specific
software system functional capability. A software release is
defined as a set of computer programs that satisfy an easily
identified set of requirements and shall be identified in the
Design Data. Integration of a series of releases results in the
completed software system (package). Demonstration of these
releases to Government representatives shall be used to help
improve confidence in the progress being made throughout
development rather than just at completion.

CODING REQUIREMENTS
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15.1.3.1  MODULE ORGANIZATION'

. A desirable character1st1c of a program is that it be easily .
understood for testing, malntenance, and. modification. It has '
been found that a principal approach’ ‘to implementing this
;characterlstlc is to have the natural readlﬁg of code text match
the control flow of the module (1 e., top’ to to- ‘bottom). This
usually 1nvolves ut11121ng ‘several spec1f1c control logic
structures and eliminating use of the uncond1t10na1 branch
statement (GOTO). ~

(a) FORMAT INDENTATION A method of making code readable is to
‘indent lines of code contained within a control structure to
their corresponding logic depth. This enables the reader to.
immediately localize code affected by the control structure
using visual inspection alone, as opposed to the possibility
of investigating the logic of several nested structures in
order to isolate the boundarzes of each. Code indentation
shall be required.

(b) LANGUAGES TO BE USED - The contractor shall code the
. operational program and any additional operational suppor:t
subprograms in such a manner as to enable the computer
programm1ng subsystem to operate ‘in an efficient manner wizn
primary concern given to software and firmware
maintainability which may be readily changed and understocc.
- The large maJorxty of the coded instructions and data use:
shall be coded in a hxgh order programming language spe- .
in FIPS PUB 21-1 and approved by the Government. When,
order to meet the requirements of this speclfzcatlon.
selected subprograms ‘and data tables must be coded in.
assembly language, it shall be the contractor's
responsibility to assess the relative cost/benefit fac:>rs
involved. The contractor shall be responsible for
« 1dent;fy1ng those subprograms selected, along with
. appropriate Justlfzcatxons, to the FAA for review and
approval.;. :

i

15.1.3.2 - CODING PRINCIPLES o

- The following pr;nc1p1es shall he emp-  f$h’§titing code:

‘(a) SOFTWARE SIRUCTURE - The softwa fe system shall be stru:zur
into small, managgable, ‘and’ 1ndepen&eut modules. For zn.»
requirement a module is defxned as a set of contiguous
program statements having a name~by wh1ch other parts o: :-»
system can-invoke it, and preferably having its own disz.~ -
set of variable names. The module shall have one entrance,
one exit, and be between five and’ two: hundred executacie
source statements in length. The 1mplementatlon of all



15.1.3.3

15.1.3.3.1

required software shall be in modules. The computer program
systems shall be developed in independent computer program
modules which shall be written clearly and concisely using
the practices of structured programming. This entails
designing the control architecture first, along with
interface requirements and data requirements. Subsequently,
lower level functions are designed, and the process continued
until a.. required functions and subfunctions, interfaces, an
data requirements have been designed.

(b) GLOBAL DATA AND WORK AREAS - Standards for global work areas
and data shall be defined and enforced.

(¢c) FLOWCHARTING STANDARDS - The design document shall be
sufficiently clear to preclude the need for flow charts. If
flow charts are used, they shall enhance clarity,
understanding, use descriptive symbols and reference the
program listing by use of statement labels or tags. All
symbols used in flow charts shall be in accordance with FAA
Order 1370.14A. Graphic symbols for logic diagrams shall be
used in accordance with FAA-STD-010.

(d) STANDARD MACROS - Standard macros for linkages, register se:t
definition, module initialization, and frequently repeated
coding structures shall be identified.

(e) STANDARD MACRO AND UTILITY LIBRARY - Macros and internal
subroutines which perform frequently required functions sha..
be maintained in a library.

CODING STANDARDS

This section gives specific conventions for comments, naming
(tags, labels), register usage, linkage conventions and identif.-»
some practices to be avoided.

COMMENTS

Comments shall be provided for ease of debugging, testing,
modification and maintenance of the software system. Three leve.s
of comments shall be provided:

(a) MODULE COMMENTS - This level of comments shall give zhe
reviewer a brief overview of the module and provide
status-related data. Each module shall have a section st .'-
beginning which includes:

(1) The name of the module;

(2) Programmer responsible for the module;

r
1o
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15.1.3.3.2

15.1.3.3.3

‘shall not be used: ) . ‘

(3) Date the module, was flrst coded, and dates of subsequent
) rev151ons, . S

(4)'_ v Functi'on of the module; - ‘ ’ ‘ .

(5):5Inputs to the module, format,
v(6) (Outputs from the module, format,»
(7) Modules called by the module;

(8) Error conditions; aﬁd

(9) Miscellaneous information such as interrupt level,
privileged or nonprivileged status, reentrancy,
registers used, etc.

(b) MODULE SUBFUNCTION COMMENTS - These comments shall be
provided at the beginning of each subfunction or major
division of a module and shall describe the subfunction which

follows.

(c¢c) INSTRUCTION COMMENTS - Depend1ng on the language and
complexity of the instructions, comments or each instruction
or group of instructions may be necessary. Examples of such
‘instructions are those that deal with interrupt handling o

. use of special purpose instructions for nonstandard
purposes. Assembly language code shall have comments at .
least every five instructioms..

NAMINC AND TAGGING CONVENTIONS

Conventions for names (e. g., modules, local variables, data base)

shall be provided to aid in the process of identifying the
locat1on and use of a particular section of code or data.

(a) MODULE ENTRY AND EXIT POINTS - These poznts shall have
standardized labels.

{(b), LINKAGE CONVENTIONS - Standard callzng and returnzng

sequences shall be used. For assembly language, ‘standard
register save areas shall be used. s

(c) . MODULE ORGANIZATION - A standard format for a module shall be
‘selected.

PRACTICES TO BE AVOIDED

-LSeveral cod1ng practxces have been found to adversely affect the

deévelopment and ma1ntenance of software. The following ptact1ces
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15.1.4

15.1.4.1

15.1.4.2.

15.1.4.3

(a) Code modification, absolute referencing of memory, imbedded
constants may be very useful.

(b) Mystifying constructions (e.g., the use in operative
statements of literals whose meaning is not immediately clear
from the surrounding code).

(c) The NOT Operator unless it adds to clarity; e.g., NOT (AA EQ
BB AND CC EQ DD) is equivalent to AA NE BB or CC NE DD.

(d) Literals in operative statements. Declare all constants,
comment them, and use the symbolic name. An exception may be

made for integer 0, 1, and 2 if the meaning is clear from
context.

(e) The same argument as both input and output to a procedure.

(f) Resetting the index of a loop in the body of the loop, and
branching into a loop from the outside.

PROGRAM STRUCTURE

Each major function within a subprogram shall be written as a
separate program task and shall be capable of being assembled
independently. Program tasks shall be written to assure program
modularity. It shall be possible to replace or add task functions
independently with a minimum of changes to existing programs.
Subfunctions within tasks that are common to more than one
subprogram or task shall be stored in a single area of memory.
With the exception of literals, which may be used when
appropriate, the program shall be written in symbolic notation
only. Absolute coding is not permitted.

COMPUTER PROGRAM DATA ORGANIZATION

The computer program data shall be organized in tables; each table
shall be divided into elements or entries and each element shall
be divided into items. An item shall be the minimal significant
element of data.

CONSOLE TYPEWRITER SUBPROGRAMS '

Subprograms or subroutines shall be added to the operational
program to enable program loading, program modification, and
input/output communication. In addition, utility and maintenance
software shall contain appropriate program loading and
input/output communication routines.

INPUT PROCESSING SUBPROGRAM

The Input Processing Subprogram shall process all inputs and shall
provide checking and validation, code conversion, and internal
formatting of each message.

129



15.2

15.2.1

15'2.2

SOFTWARE

The software shall consist of operational software- and systems .
support. software programs. The operational software shall consist
of an executive program, subprograms, data bases, tasks, and the
recovery program. The collection of tasks, properly interfaced
with the executive program and linked to, the data bases, shall
form the operational program. A task shall be the basic
operational programs module. Most tasks shall be written so that
they may be loaded anywhere in main (computer) memory, shall be
capable of being executed by any processor, and shall be capable
of assembly independent of other tasks and the executive program.
Subdivision of the ODAPS computer system (processors and memories)
shall be possible by means of the computer partitioning hardware
and the executive program. Normally, the computer system shall be
divided into two computer systems, the operational and the support

‘system. These systems shall be capable of concurrent and

independent operation. The operational system shall always be
under executive control. The support system shall not be

- permitted access to the operational system.. The operational

system shall be permitted access to the support system. Access
from the operational to the support system shall be constrained
only by manual override (manual partitioning via switches, or
manual shutdown of a processor or memory).

OPERATIONAL SOFTWARE -

- The following is a list of the vatibﬁs ‘s'ubp:“ogﬁram modules which .

shall be réquired as a minimum for the ODAPS:
(a) Executive control

(b) System timeout processing

(cm% Recovery da_té | r"eco.‘r‘ding "

(&) Interfaciiity cammunibatibns
(e) Historic;1v4§téA;¢qording.: -

(f) Comsole data té:miﬁal-inﬁdg\procQSsing

- (g) Consqle‘data.te:miﬁaIEOutpqgWﬁrécessing :

(h) Aircraft Management: Program (AMP)

B

SUPPORT SOFTWARE

The support software provided SBaIL]incpoQ, as a minimum, the
following p;ograms:"ﬁSsembLext;Buildgj‘and Builder Utility.
These programs shall operate with the following peripherals, as
minimum: o S T ‘
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15.2.2.1

(a)
()
(c)
(d)
(e)
(f)

Disk subsystem

Printer

Card reader

Data terminals

Magnetic tape unit

Interfacility link/display handler

RECOVERY SYSTEM LIBRARY

An organized set of programs, stored on disk and accessed by the

shall perform the functions of a Recovery System Library

The RSL shall contain, as a minimum the following

programs, and/or data by module:

executive

(RSL).

(a)

(b)

(c)

(d)
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

(e)

Recovery module

Directory of the RSL

Operational program

A set of self-contained diagnostic programs for the following:

Central processing unit(s)
Memory modules

Displays

Printer

Magnetic tape units

Disk system

Interfacility interface

Input/output terminals

A set of utility programs as follows:

(1)
(2)
(3)
(4)

Assembler
Builder
Builder utility

Data terminal utility
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15.2.3.

15.2.3.1

15.2.3.2

15.2.3.3

(5) Histbrical/cbntinuousugata recording

(6) Continuous data editor/reduction program ~ ‘

- EXECUTIVE CONTROL

Executlve control shall provide for the overall control of data
processing, failure detection and recovery logic, and execution of
the operational program tasks. The executive shall consist of
jdentifiable areas of contiguous memory. It shall perform the
following functions: :

(a) Initializing;

(b) Scheduling;

(c) Interrupt control;

(d) Executive services;

(e) Recovery; and

(f) Debug.

INITIALIZING FUNCTION MODULE

the initialization of all hardware and software for either an
initial start or a recovery restart of the operational programs.
This function shall inspect and configure all system resources
into an operable hardware configuration, identify the components
and data paths in the system, initialize various tables and

address and make all necessary preparatlon for normal execution of
the operational program.

The itut:.al:l.zlng function shall provide the control mechanism for.

SCHEDULING FUNCTION MODULE

The scheduling function module shall dispatch program control to
the subprogram tasks within the operational program. Scheduling
shall be provided on a priority basis with provisions for task

.posting based on 1nterrupts, realtime clock values, and messages.

Task pr10r1t1es ‘shall- be selectable at’ system generatlng time.

 INTERRUPT CONTROL FUNC'rmN

The 1ntertupt control function shall provide the capabxlxty to
process all 1ntertupts other than task controlled channel
interrupts and the return-to-executive interrupt. ‘



15.2.3.4

15.2.3.5

15.2.3.5.1

15.2.3.6

15.2.4

15.2.4.1

EXECUTIVE SERVICES FUNCTION

The executive services function shall provide for data terminal
input/output message control and processing routines for task
initiated requests.

RECOVERY PROGRAM

A recovery sequence shall be provided that will detect, analyze,
report, and attempt recovery for all software and hardware
faults. It shall be available from a primary and alternate
storage device.

RECOVERY MODULE

The recovery module shall consist of software routines that
conduct detailed checks on all data processing equipment modules.
It shall determine which equipment module(s) are operable and then
call in the highest level selected backup operational program that
can operate in those modules. Startup of the backup operational
program shall be automatic. The recovery module shall respond to
the selection and load the proper backup operational program. The
recovery module shall include recording of critical data required
for system recovery.

DEBUG

This module shall be used in the support system only. It shall
provide the tools necessary for efficient integration and checkout
of operational programs.

STARTUP

The recovery and reconfiguration sequence shall be automatically
entered for all operational program startups. Startup shall be
initiated by single button start. The start-up task shall perform
tests on all subsystems and shall provide a method of notifying
all positions when the system is available for use. All records
shall be initialized and the initial time requirements of the
system shall be established by this task.

'START-OVER

In the event of a processing interruption, such that the system
can no longer function, there shall be a capability to determine
where it is in the cycle and allow. for an orderly termination of
processing. When processing can resume, the start-over task shall
initialize registers, buffer and subprograms so that recovery of
the stored data can be accomplished. The start-over task shall
monitor and attempt to resolve those errors caused by hardware
malfunctions and errors generated by the program. This task shall
determine if error recovery may be accomplished or processing
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15.2.5

15.2.5.1

. 15.2.5.2

15.2.5.3

15.2.5.3.1

15.2.5.3.2

15.2.5.4

start-pver task shall generate a notification message for output .

termination is required. If termination is required, the

to the console typewrlter indicating the type and source of error
if poss1b1e. \

FAILURE DETECTION

Failures shall be detected by software and hardware techniques.
Error detection shall include but not be limited to the mcnitoring

-of parity, power, processcr timeout, and illogical conditicns.

NOT USED
AUDIBLE ALARM

A five second audible alarm shall be provided for the operationms
room.. The alarm shall have a volume control which shall allow an
adjustment range from no perceptible sound, to a maximum range of
80 db. The alarm shall be enabled at the start of the recovery
sequence. The recovery alarm tone shall be clearly
distinguishable from other alarm tones.

DISK STORAGE DEVICE FAILURE

Disk storage device operation shall be monitored to ensure correct
operation at all times. All errors shall be reported, retried N
(parameter) times, and attempted over an alternative channel. ‘

AUTOMATIC DISK RECONFIGURATION
When a disk drive failure has been detected, the operation shall
be completed (when possible) by using another disk drive. If a

disk overload is sensed, an automatic switchover to another disk
shall occur.

MANUAL~DISK RECONFIGURATION

A capabxlzty to. manually energize each 1nd1v1dua1 I/0 channel or

all I/9 channels. together shall be provided on the disk .

controller. Input messages shall be provided to select which
channel shalLkbe u:;lxzedvby ‘the system.

-‘FAILUREHDATA .

All failure data,shall be output on a prlnter. Failure data shall
1nclude but not be limited to:

(a) A processo:vstorage resources map;

(b) The ideﬁfityjqf“the selected opefa;ibnal programs;
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15.2.6.1

(¢) All data presently required on the NAS Documentation Form
7500-65 shall be printed out except data not accessible by
the operational program;

(d) Recovery module failure data; and

(e) Time of failure.

ON-LINE CERTIFICATION

The on-line certification program shall consist of a collection of
computer program modules/segments that provide information for
certifying the operational capability of the ODAPS system. In
general, the program shall consist of functional tests to be
performed on the following subsystems as a minimum:

(a) Data processing subsystem (DPS);
(b) Interfacility/Interface subsystems (IFS);
(¢) Historical data recording subsystem; and

(d) Peripheral equipment, to include printer, printer control
unit, card reader and controller, magnetic tape unit and
controller, disk units and controller, and input/output
terminals.

The programs are categorized into three broad software functional
areas as given below: ’

(a) Performance monitor segments that are core resident and
continuously execute within the operational program sof tware
(oprs).

(b) On-call program segments that execute on operator request are
not main memory resident.

(c) The executive program which manages the processing of input
request and the scheduling of program segments, and is also
main memory resident. The various executive program segments
shall run asynchronously with respect to the OPS program
modules that permits them to be independently scheduled as
required in the OPS scheduler.

INITIAL CONFIDENCE TEST

The initial confidence test (ICT) shall be an on-call task that
serves three major functions. The ICT shall be responsible for
verifying that the central processor instruction set is
operational; that available memory is accessible; and that the
various hardware interfaces to the processor are operational.

Each of these tasks is independent of the other, but they shall be
called in series from the main ICT program.
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15.2.6.2

15.2.6.2.1.

15.2.6.2.2

CENTRAL PROCESSING UNIT (CPU) CONFIDENCE IEST

FUNCTION o ) S : ‘

This portion of the ICT shall evaluate the processor instruction
repertoire and monitor the real time clock.

LOGIC

" The initial portion of the on-line certification initial

15.2.6.3

15.2.6.3.1

15.2.6.3.2

confidence test shall test the basic instruction set. This shall
entail performing individual instructions and comparing the result
of this action to a predetermined result. - If the actual result
differs from the predetermined result, an error message shall be
printed on an IOT or displayed, or both. A monmitor shall then be
performed on the real time clock. If the clock is not changing,
an error message shall be printed on an 10T or displayed, or both.

MEMORY CONFIDENCE TEST
FUNCTION

The memory confidence test shall perform an addressing test anc a
data test on areas of memory available to the processor that cacn
be tested without endangering the operating system.

LOGIC | ,_ . ’

This program shall store bit patterns in available sections >t :ne
operational memory modules. The bit pattern shall be read f{r:om
memory and compared to determine whether the results are the same
as the results that were stored. If an error is found, a messaze
shall be printed on an IOT or displayed, or both and the program
shall continue to the next memory module. If no error is founc,
the next bit pattern shall be checked until all such patterns are
verified. The program shall then proceed to check the nex: mem.r

" module until all memory modules . are tested. The second port.sw

the program shall perform an addressing test. The same avai.at.e
area of memory shall be used for this.test. An address sha.. ce
stored into itself (i.e., address 040000 would contain the val.e
040000). The next portion of -the.test shall read the stored cata
and verify that they are unchanged.” If an error is found, :t
shall be printed on the MSP. 'If an error is found, no furtner
testing shall be performed on that memory module, but the pragra-
shall proceed to the next module until all memory modules are

~ verified.

15.2.6.4 °

15.2.6.4.1

INTERFACE VERIFICATION TEST
FUNCTION

The interface v'e“tlificf‘ati‘on test shall ;,é;e:.:form' basic checks of ::.
handshaking capabilities of the foLlowing interfaces:: '
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(a) ODAPS - 9020 CCCs;
| (b) ODAPS - NADIN interface;

(c) ODAPS - Peripherals, i.e., printer, card reader, magnetic
tape units, and I0Ts;

(d) ODAPS - FDIO equipment;

(e) ODAPS - Non-U.S. ARTCC interfaces (e.g., GANDER);

(f) ODAPS - Appropriate NORAD facilities

(g) ODAPS - Disk units, including data recording function; and

15.2.6.4.2 LOGIC -

In most cases the operational program is already using the
peripheral devices to be verified. When this is the case, there
will be an attempt to assign an alternate peripheral channel to
the operational program. However, the test shall verify that
alternate channel is functioning first. If there is no alterna:e
assigned or if it is not functioning, a message shall be printed
which implies no further testing shall be performed on this
peripheral. At this point, the interface between the primary
peripheral and the processor shall be tested. If there is an
error the error shall be printed and the operational program sha. .
continue with the alternate channel and device. However, if nc
interface problem is detected, the test shall return contro!

the primary peripheral and channel. All peripherals shall ve
tested in this manner.

15;2.6.5 HISTORICAL DATA RECORDING REAS/WRITE TEST

15.2.6.5.1 FUNCTION

The Historical Data Recording read/write test shall perform :~
functions. The first function shall verify the capability ot “re
disk units to correctly read from, or write to the disks, by
writing test words to the disk and then reading the same tes:
words from the disk. The second function shall verify that the
disk units do not have defective tracks.

15.2.6.5.2 LOGIC

This program shall first check whether Historical Data Reccre.-d
is enabled. If not, the test shall not continue and an err-r
message shall be printed. Next, two common subprograms sha.. "~
called. The first is the data recording buffer index contr:..
The input is the number of words to extract. The test sha..
indicate that it has an entire buffer to extract and will wa::
until a buffer is available. When it is available, the test
messages will be stored in the buffer and the appropriate
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15.2.6.5.2

15.2.6.7

ON-LINE QPERATION

housekeeping performed. The data recording buffer output control
shall be called next. On-return from data recording buffer output
control shall be imperatiVefto save the cylinder, head, and record
numbers. =This information- shall be used to read the information
back from the disk. The data read from the disk shall be compared
to the expected results. If an error is found, an error counter
shall be incremented. An attempts counter shall be incremented
regardless of the outcome. A separate counter shall be kept for
each execution of the data recording read/write test. An error
ratio shall be calculated to determine whether detected errors
exceed a parameter value. If so, an error message shall be
printed. This routine shall be executed a parameter number of
times each second. The parameters values shall be specified by
the Government.

PRINTER/DISPLAY/KEYBOARD/FDIO TESTS .

These tests shall demonstrate that the
printers/displays/keyboards/FDIO and processors operate together
properly in all modes of operation. Specifically, the following
functional capabilities shall be demonstrated:

(a) Perform input and output data transfers between the above
mentioned equipment and the processors.

(b) The ability of this equipment to properly interpret and
respond to external function roles sent from the processors. .

(¢) The ability of this equipment to develop and transmit
external interrupts and associated interrupt-data to the
processors. ’

~(d) The ability to accept digital data representing the character

repertoire and to properly decode and display that data on
the above mentioned equipments.

- (e) Ihéﬁability_tolécccpﬁ, interpret, and‘execu;e the

nondisplayable command codes.

I

On-line Opetafiqn;gﬁéIlﬁhave.thé'following characteristics:

| (a) Individual tests Eomprisingfon4iineicertification shall be

selected at the display console or the console typewriter.

(b) tTest»résglts-aﬁd?Bt error ipgications shall be presented to
the test operator or the console typewriter printer on the
display console. '

(¢) It shall be pﬂﬁsible_to run selected tests separately or in
© combination. - T T .

138



‘

15.2.7

15.2.7.1

15.2.7.2

15.2.8

15.2.9

15.2.9.1

SUBPROGRAM TASKS DATA BASE

TASKS

A task is a program segment that performs all or part of a
function and consists of one or more addressing sections, each of
which contains instructions or data (or both) which occupy
consecutive memory addresses. Selected groups of tasks, properly
scheduled, combine to perform a sub-program function. Tasks shall
be written processor independent, memory independent, and assembly
independent. Processor independent shall mean that the task may
be executed by any processor. Memory independence shall mean that
the task may be loaded intc any memory module, and anywhere within
a memory module. Assembly independence shall mean a task can be
assembled without concurrent assembly of other tasks or executive
modules. The executive builder shall load and link tasks,
executive modules, and data bases. External address linkages
shall be made at build time. Tasks shall be written in symbolic
notation only. Input and output functions shall be initiated by
the executive function upon execution of the proper installation.

DATA BASE

The data base shall consist of one or more addressing sections
like that of a task. However, the contents of the data base and
the use made of its contents distinguish it from a task. The data
base contains information which may be used by more than one task
or subprogram and includes adaptation data pertinent to an
individual site such as sectorization and fix-pair tables,
geographic maps, and system and site parameters.

FLEXIBILITY/GROWTE

The operating system shall be able to support additional
compatible hardware, incorporate new software functions and modify
the existing system modules.

RESQURCE HANDLING

The operational program shall maintain control of all hardware and
software resources. It shall allocate to each program/task the
resources it requires for execution while maintaining specified
response times and providing effective resource utilization. Its
monitoring and synchronization activities shall provide all system
software components and programs with protection from violation by
other software components or programs.

SCHEDULING
The operating system shall provide a flexible algorithmic

scheduling capability, incorporating a multi-level priority
structure and efficient interrupt handling.
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15.2.9.2  INTERRUPTS

An interrupt mechanism shall’allow the operating system to gain
control of the central processing unit. (CPU) resources. The
operating program shall be aware of all interrupts such as program
érror, machine error; or I/0 event. -Simultaneous interrupts shall
' be stored and examined according to”their priority. ‘Spurious
. intérrupts shall be ignored. For a valid interrupt, the operating
gystém shall save the current environment of the interrupted
“ program, analyze the ‘cause of the interrupt, initiate appropriate

action, and transfer CPU control to the highest priority task that
is eligible for execution. .

15.2.9.3 PRIORITY STRUCTURE

The operating system shall provide a flexible, multiple level
priority structure capable of supporting the program mix in an
efficient manner while meeting the response time requirements of
specified tasks. Every task and interrupt shall be assigned a
priority task that is eligible for execution.

15.2.9.3 PRIORITY STRUCTURE

The operating system shall provide a flexible, multiple level
priority structure capable of supporting the program mix in an
efficient manner while meeting the response time requirements of
specified tasks. Every task and interrupt shall be assigned a
priority during system generation or system start up. Individual .
tasks shall be assigned a priority at load time; task segments may

be assigned the same or a lower priority.

15.2.9.4 EVENT SYNCHRONIZATION

The operating system shall prevent scheduling conflicts that could
damage a task or degrade system efficiency, (e.g., A task shall
not be scheduled for CPU-unless it'has all of the other resources
it requires. Two tasks shall not be assigned exclusive control of
the same resource). . - .

15.2.10  ALLOCATION TECHNIQUES =~

' The operating system shall support static and dynamic resource
~allocation techniques.® Dynamic allocation permits the operating

| system to allocate specified resources according to the current
scheduling algorithm. Static allocation permits the fixed

allocation of resources (e.g., quenes, tape drives for statistical
recording) during system generation, start-up, or during system
operation. When operating system storage allocation.techniques

. produce fragmentation, the operating system shall reorganize the
internal storage assignments as néeded So that storage requests
can be fulfilled.’ Storage fragmentation mdy also occur in -
auxiliary storage. The operating system shall provide mechan'ism.‘
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15.2.11

15.2.12

15.2.12.1

15.2.12.2

15.2.12.3

that permit the analysis of space allocation on auxiliary storage,
and effective use of storage that shall meet operational
requirements and cannot be depleted. Upon the normal or abnormal
termination of a task, the operating system shall ensure that all
allocated resources are deallocated. Proper notifications shall
be issued and specified resource utilization statistics shall be
recorded.

STORAGE PROTECTION

The operating system shall provide storage protection for all the
sof tware components and programs within the system. System
architecture and/or executive shall limit access to disk files and
prohibit any program from violating or utilizing resources not
allocated to it.

INPUT/OUTPUT CONTROL AND SUPPORT

The operating system shall support, control, and supervise all
input/output operations.

DATA TRANSFER

The operating system shall support the efficient transfer of data
between storage and peripheral devices. Its techniques shall
prevent the slower speed of data transfer interfering with
capabilities of the system’s internal processing functions.
Validity checks shall be made on all data transfers. If errors
are detected, the operating system shall record the event and have
the data retransmitted. The capabilities of disk-to-disk,
disk-to-tape, and tape-to-disk transfer shall be provided.

DEVICE MANIPULATION

Device manipulation, without data transfer, shall be supported.
Various types of device positioning shall be supported such as
forward spacing and rewinding of tapes, positioning of read heads
of direct access devices.

LOGICAL ADDRESSING

Application programs shall be able to reference devices only by
logical device identifiers. The operating system shall decide
which physical device actually services a particular request. it
shall always maintain a correspondence between logical identifiers
and the physical device identification. This correspondence may
be altered whenever a physical device is added or deleted.

Logical addressing shall give the operating system the flexibility
to switch to an alternate device as appropriate.
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15.2.13  INTERMODULAR DATA TRANSFER

The operating system shall provideﬂfacilitiesﬂfor the exchange of _
informatiog»betweenftasks, programs, and/or sectiomns of a task. :

15.2.14 MONITORING

. The operating sysﬁem shall coﬁtiﬁually monitor the status (e.g.,

wait state,‘executing,‘Cdmpleted,“1Lfégal/legal'actiou) of every
hardware element, software component and application program.

15.2.14.1 SYSTEM STATUS REPORTING

The operating system shall inform an adapted position whenever it
is unable to process specified tasks within response time

requirements. Information provide to the operator will include as
a minimum: ‘ . : :

(a) Statement of the problem
(b) Hardware configuration
(¢) Individual task status

15.2.14.2 ILLEGAL ACTION
limit is exceeded (e.g., program requested CPU time, time limit
for I/0 event), or the operating system shall issue proper
notification and initiate approptiate:actionu(eg., task
termination, request operator jntervention/decision). The method

selected to handle the infraction will depend on the type of
violation, e.g., system status, task type, etc.

1f and’.llega'l request is issued or a specified user or system ‘

15.2.14.3 EQUIPMENT STATUS REPORTING

Changes to thle status of each major equipment, such as processors,
memories, and disk units sﬁ#llﬁbéfautomatically‘displayedﬁand
printed. The display ‘shall remgiqjuntil~c1eareufby the operator
and/or printed. Current equipment status shall be displayed and
.printed at an adapted position(s) on request. LT

15.2.15  ERROR PROCESSING

.The ppé:atigg‘Sygtem shall con;inually\moni:o;fall system
activity. TE‘ShhlI'in;additioﬁ,_detect;&analyze, and report for
. software; and initiate recovery for processor failures. it shall
Seléétively'ré@qgnjand‘prﬁvide'speéified-information that will
assist system personnel to analyze errors; determine the cause,
and develop preventive procedures. : :
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15.2.15.1

15.2.15.2

15.2.15.3

15.2.15.4

15.2.15.5

15.2.15.6

ERROR DETECTION

The operating system shall include the capability to detect errors
as they occur. It shall detect illegal action that affects
software components, the data base, or application programs,
within the system. It shall identify hardware element errors or
element interface errors.

ERROR ANALYSIS

The operating system shall analyze the type, cause and effects or
detected system errors. The operating system shall print and
record data concerning the error environment, cause, extent and
other pertinent information. It shall generate dumps for
specified errors.

SOFTWARE RECOVERY

If a software component or data base is impaired, (e.g., illegal
instruction execution has occurred) the operating system shall
initiate immediate restorative procedures and inhibit any use of
the impaired component until repair is completed.

PROGRAM RECOVERY

The operating system shall support various types of task recovery
methods such as checkpoint restart. The recovery procedure
utilized will depend upon various factors including program type,
type of restart possible, workload, priority, and system
configuration.

STARTOVER

The operating system shall provide automatic startover procedures
and shall support both resume and reestablish modes. The resume
mode shall be utilized when the integrity of the software
components and the data base has been preserved. The reestablish
mode shall be executed when software components have to be
reconstructed from recovery data.

.ERROR_NOTIFICATION

During error processing and error recovery procedures, the
operating system shall continually communicate with adapted
position(s). It shall notify adapted position(s) of the system's
status, request adapted position(s) to perform manual operations
(e.g., operate switches) and comply with instructions provided.
The operating system shall notify any affected positions of the
system's status and that a temporary delay might occur. If
necessary, it shall ask them to retransmit any transactions that
were sent but not completely processed prior to the error.
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15.2.15.7

15.3

15.4

15.5
15.5.1

15.5.1.1

15.5.1.2

" base to be exercised through all functional paths and to allow

OPERATIONAL PROGRAM

The operational program shall provide for communication between .
itself .and the respective operator/users, between the central
processors and terminal devices, amomg processors, and with

external interfaces to other computers and communication networks.

OPERATIONAL PROGRAMS

The contractor shall provide a complete set of all programs that
are required to enable the ODAPS operational equipment to
accomplish the flight data processing functions described in this
specification. The software shall be designed in modular
functional units, each with one entry and one exit. The
operational programs shall be identical for all configurations.
Adaptation data and parameters shall be stored. Changes to the

- adaptation data and parameters shall be made by the entry of data

from an I0T or the card reader.

SUPPORT PROGRAMS

The contractor shall utilize to the fullest possible, the support
software as are currently being used in the NAS En Route Program.

SECTION DELETED.

MAINTENANCE SOFTWARE SUPPORT .
UTILITY ROUTINE

A load routine for all diagnostic programs furnished shall be
provided.  This routine shall provide a means of loading a
selected test block/sector from magnetic tape/disk. Each test

block/sector shall consist of a diagnostic program which shall be

identified by a unique block or sector number. There shall be an
inspect and change routine which provides. for inspection and

change of memory address. A .diagnostic index and:an instruction

set shall be maintained on tape or disk for all off-line
diagnostics. The index shall be callable by the operator and the
instructions shall be printed or displayed in response to a
diagnostic load message. The operator shall be able to suppress

‘the instruction printout and/or display. .

SUPPORT CAPABILITIES .

Support software required to. maintain and utilize the maintenance
software shall be provided. . In addition support software used for

the development, test, and maintenance of delivered maintenance

software “shall be provided. ..Test programs and supporting

procedures are required to allow the program and associated data

problems to be isolated and categorized for resolution. The
capability must be provided to verify that new code produces only —
the desired results and to verify that all functional paths, ’
including variations in adaptation data, meet requirements and do

‘not produce erroneous results to the controller.
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15.5.2

-15.5.2.1

15.5.2.1.1

15.5.2.1.2

INDIVIDUAL DIAGNOSTIC SUBPROGRAMS

The individual diaénostic_éubprqgramé shall exhibit the following
characteristics: ‘ ,

(a) Each subprogram shall be capable of detecting 95% of all
~ failures that are contained in program controllable networks.

(b) Each subprogram shall be capable of isolating 95% of all
detected failures to the lowest plug replaceable subassembly
or component. ’ :

(¢) Each subprogram shall run on the selected system component
when that component is normally configured in the off-line
system.

(d) Each subprogram (or majOt-test within a program) shall be
capable of being recycled.

(e) Each subprogtam shall be capable of being controlled by CPU
select switch or operator message.

(f) The capability of selecting, with each subprogram, all of the
various options, number of passes, display deletions or
alterations, etc., shall be provided.

(g) The capability to display/print error and test progress
message as determined by the operator.

(h) Commercial standard maintenance software and microdiagnostics
shall be used for all commercial hardware.

DATA PROCESSING DIAGNOSTIC

A data processing diagnostichubprOgram shall be designed to
detect and isolate malfunctions occurring in any of the ODAPS

- processors. The subprogram shall consist of three major test

segments (Processor Test, Memory Test and Input/Output Test), as a
minimum, and a group of selectable test routines.

PROCESSOR TEST

The processor-test shall diagnostically test and verify the logic

 comprising the control and arithmetic sections of the system

processor(s). The test shall be segmented into several individual
test modules, each of which shall test and verify a specific
portion of the logic (e.g., index register test, shift test,
subcontractor/adder test, multiply test, divide test, etc.).

MEMORY TEST

The Memory Test shall test and verify the lo'rgic associated with ’
main memory. The program shall consist of three tests, as a

"minimum?
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15.5.2.1.3

15.5.2.1.4

15.502.165

15.5.2‘2

(a) A test which shall check for the proper accessing of only the
correct address:

(b) A test which shall check the ability of main memory.storage
to hold information; and

(¢) A test which shall check the influence on an address by the
state (or change in state) of the storage of the surrounding
addresses (e.g., all l's, A's, O's, etc.).

INPUT/OUTPUT TEST

The Input/Output test shall diagnostically test and verify the
logic internal to the I/0 section and associated selected test
channels. This test shall be segmented into several individual
test modules, each of which tests and verifies a specific function
or portion of the logic (e.g., external function, externmal
interrupt, channel priority, 1/0 data transfer, round robin, loop
back, etc.). The execution of this test shall not require that
the I/0 channels be disconnected.

SELECTABLE TESTS

The selectable tests shall diagnostically test and verify the
processor logic not tested as part of the main diagnostic program
because of the manual intervention required on the part of the
operator. An example of a selectable test is a stop/jump switch
or self-verification test in the event that 'the self-verification
test is switch selectable.

INTERPROCESSOR TESTS

The interprocessor tests shall test and verify interprocessor
logic and communications where such capability is part of the
system configuration.

FDIO

The FDIO diagnostic shall aid in the detection and isolation of
malfunctions occurring in the FDIO. It shall consist of the

following tests:

(a) Verification of the logic in the interface between the ODAPS
and FDIO;

(b) Verification of the logic associated with data entry
(keyboard, cursor, etc.). This verification shall be
accomplished by program control, with display patterns
previously established and documented.
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15.5.2.3

1505.203.1

15.5.2.3.1.1

15.5.2.3.1‘2

15.5.2.3.1.3.

(ﬁ) A display pattern tést‘éhail proV1dé a means of ‘
~determining that the FDIO dlsplays are operating in . .

accordance with specified quallty and performance
requirements. At least four display tests patterns
shall be provided to demonstrate all functional aspects
~of the display. These tests patterns shall be submltted
for Government review.

PERIPHERAL EQUIPMENT DIAGNOSTICS

Diagnostic programs for each major perlpheral equipment
(e.g., Magnetic Tape, Disk, Line Prlnter. etc.) shall be
provided.

MAGNETIC TAPE DIAGNOSTIC

The magnetic tape diagnostic program shall consist of three
major test segments, as a minimum:

(a) Control Unit Test;
(b) Maghetic Tape Unit Test; and

(c) A group of selectable tests.

CONTROL UNIT TEST

The control unit test shall diagnostically test and verify ‘
the logic associated with the magnetic tape controller.

major areas included shall be, as a minimum. the response to
external functions, the generation of magnetic tape status

words, tape motion direction, and data transfer.

MAGNETIC TAPE UNIT TEST

The magnetic tape unit test shall diagnostically test and
“verify the logic associated with selected tape units. Data
transfer, control signals, and the wrzting on, and reading
:from, magnetic tape shall be checked 1n this test, as a
mxnimum. o

SELECTABLE TESTS

There shall be at least two selectable tests. A mechanica:
test shall check for proper tolerance of the electrical and

. mechanical adjustments of the magnetic tape units. A

Beginning of Tape/End of ‘Tape/Rewind with Interlock Test
shall check first for the beginning of tape waning marker,
second for the end of the tape warning marker and third for
the magnetic tape unit to be forced to a local condition upon
initiation of the rewind. '
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15.5.2.3.2

15.5.2.3.2.1

15.5.2.3.2.2

15.5.2.3.2.3

15.5.2.3.3

MAGNETIC DISK DIAGNOSTIC

A magnetic disk diagnostic program shall be provided and, as
a minimum, shall consist of three major test segments:

(a) Control Unit test;
(b) Disk Unit Test; and
(¢) A group of selectable test.

CONTROL UNIT TEST

The control unit test shall diagnostically test and verify
the logic associated with the disk controller. Major areas
included shall be, as a minimum, the response to external
commands or functions, the generation of status words, and
data transfer.

DISK UNIT TEST

The disk unit test shall diagnostically test and verify the
logic associated with selected disk units. As a minimum,
data transfer, control signals, and the writing on and
reading from disk shall be checked in this test.

SELECTABLE TESTS

There shall be at least two selectable tests in the disk
diagnostic. A mechanical test shall check for proper
tolerance of the electrical and mechanical adjustments of the
disk units. The Random Pattern Test shall provide the
capability to select a random access/variable pattern test
which checks for the proper accessing of the correct address
for various patterns of stored information.

INTERFACILITY COMMUNICATIONS DIAGNOSTIC

The Interfacility Communication diagnostic program shall
diagnostically test and verify all programmable functions of
the associated Interfacility Communications equipment in an
end around mode. As a minimum, the diagnostic shall consist
of the following test segments:

(a) Initializing Test;
(b) External Interrupt Test

(c) Output Timing Error Test;



15.5.2.3.4

15.5.2.3.4.1

15.5.2.3.4.2

15.5.2.3.5

1 .4.2.3.5.1

-SELECTABLE TEST .

(d) Input Timing Error Test;

(e) Data Transfer Test; ' . .

(£) Output Parity Error Test;

(g) Input Parity Error Test; and
(h) Longitudinal Redundancy Check.

LINE PRINTER DIAGNOSTICS

A line printer diagnostic program shéll;be provided and, as a
minimum, shall consist of two major test segments:

(a) Control Unit Test} and

(b) Selectable Test.

CONTROL UNIT TEST

The control Unit Test shall diagnostically test and verify
the logic associated with a line printer controller. Major
areas included shall be, as a minimum, the response to

external commands or functions in the generation of status
words.

There shall be a selectable test in the line printer

diagnostic. A mechanical test shall check for proper

tolerance of the electrical and mechanical adjustments of the
line printer. '

CARD READER DIAGNOSTIC

A card teade:'diagnostic-ptbgram shall be provided and, as a
minimum, shall consist of the following major test segments:

(a) * Control unit Tgst:

(b) éelectable Test.

SELECTABLE TEST

There shall be a;selectable test in'the card reader/punch
diagnostic. This test shall check for proper tolerance of

electrical and mechanical adjustment of the card reader/punch.
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15.5.3

15.6

SUPPORT HARDWARE SYSTEM

A duplicate hardware configuration of the system is required
and shall be located at the FAA Technical Center. The FAA
Technical Center System must be able to support the
production and standard software programs for the facility(s)
involved. The FAA Technical Center must prcvide the
capability to print, illustrate and deliver programs and
related products to the field facility(s). The FAA Technical
Center must provide for production and testing of new code
for new functions, data base changes, and ongoing
trouble-shooting of program bugs. The FAA Technical Center
must provide functiomal capability to support system testing
to the same degree as if it were located at an ARTCC.

SYSTEM FAILURES

Precautions shall be taken, such as the periodic storage of
critical data, so that recovery from partial or full system
failure can be effected expeditiously. Partial failures
shall result, whenever possible, in performance degradation
only, rather than system-wide failure. Whenever disk storage
units are used, data shall be stored in such a way so that
failure of one unit shall result in no loss of data or in
ODAPS performance degradation. A failed processor shall be
automatically bypassed and a graceful entrance to a degraded
system performance mode effected (e.g., discontinuing the
Continuous Data Recording function or not accepting
additional flight plans) without loss of data. Degraded
modes of operations shall be defined by the contractor and
subject to approval by the FAA. Marginal performance of
components shall be detected where possible. No single
hardware failure shall result in total system failure, or :the
permanent loss of communication with any system,
communications facility, any device (e.g., FDIO) or
peripheral (e.g., line printer). Capability shall exist to
bypass failed modules by means of keyboard input at the
computer control console. All changes in system status and
performance shall result in messages transmitted to an
adapted IOT, the line printer, and, where appropriate, to
other devices. The ODAPS shall automatically recover its
full operational capability following power restoration af:er
an external power interrupt. If the duration of the power
interrupt is less than 5 minutes, all system files shal. ==
preserved and recovery shall be effected within 30 seconcs.
If the duration of the power interrupt is 5 minutes or mecr-,
all system programs, adaptation parameters, and constants
shall be preserved, but files pertaining to messages, tas«:
in progress and other items related to real time shall be
purged during restart.



15.7 SYSTEM SIZE

In addition to .the processor perlpherals elsewhere req:ired,
" there shall be sufficient sof tware capgblllty and hardware
.- components in each system to interface with the following:

(a) '8 standard teié;ypewéircuité
(b) & NORAD coﬁputer facilities;
(c) 8 Non—US ARTCC'

(d) &4 FDIO CCUs which together 1nterface with a minimum of
20 RCUs;

(e) 6 NAS State A ARTCCs; and,

(f) 1 NADIN telecommunications line, when available.

There shall be sufficient software caéability>to allow each

of the FDIO control units to each interface with the maximum
allowable number of CRTs, keyboards, and FSPs (FAA-E-2711).

15.8 SYSTEM CAPACITY

Each ODAPS shall have the capacity to provide for the

following, as a minimum.

'(a) Output for the printing of flight strips (average 75 ’
characters per strip) at the following rates: 50 per
minute (peak load);750 per hour (peak load); 2500 per
day;

(b) 300 active flight plans (An active flight plan is a
flight plan for an aircraft which has departed or is
‘airborne);

(c)«.Number of . postable fzxes - 9005

(d) Number of sectors --10 (s1tuat1on dlsplays/PVDs),

(e) Number of FPAs - 200 (the maxlmum ‘allowable FPAs for a
- single sector shall be 15);

“(£) 'Number of‘aﬁap;edvdzrect rgu€e§_300;

(g) Number of wind;s:étidns,f_40;
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16.0

16.1

16.1.1

16.1.2

16.1.3

16.2

HARDWARE REQUIREMENTS

The ODAPS equipment shall be designed to perform all of the
flight data processing functions described in this specification.

COMPUTER SYSTEM

The ODAPS computer system shall consist of two or more general
purpose central processing units, main memory, auxiliary
storage, input/output channels, and peripherals. Major
components of the computer system shall be commercially
available with no less than 200 units in the field for at least
1 year with records to support MTBF, MITR and reliability
estimates.

CENTRAL PROCESSING UNIT(S)

The central processing units shall have at least a 32 bit
capability (registers and data paths) with instructions capable
of operating on individual words, bytes and bits. Addressing
modes shall include direct, indirect and indexed. The
processor(s) shall have the capability of performing floating
point arithmetic operationms. An efficient interrupt scheme
shall be included to allow input/output and external interrupts
to be handled on a priority basis. The processor(s) shall
include a power failure detection feature that terminates
processing and stores critical parameters from main memory to
disk when power fails.

MAIN MEMORY

Sufficient protection shall be included to allow detection of
two-bit errors and correction of single-bit errors. Data stored
in main memory shall not be affected by power transients as
specified in FAA-G-2100 or by power losses up to 5 minutes in
duration.

INPUT/OUTPUT CHANNELS

A sufficient number of input/output channels to service all
interfaces and peripheral devices shall be provided. The data
rate capacity shall be capable of handling the worst case design
load without overruns on the synchronous devices. Channels
servicing high speed devices and processor communication links
shall use direct memory access. A single bit error detection
scheme shall be included for data transferred on the channels.

PERIPHERAL EQUIPMENT

Sufficient peripheral equipment (disk drives, magnetic tape
drives, printers, card reader, input/output display devices) to
satisfy the on-line and off-line processing requirements of this
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16.2.1

16.2.1.1

16.2.1.1.1

16.2.1.1.2

(a) Read Forﬁétd and/or backward.

(e) Write File Mark.

following shall be available for off-line processing: CPU, disk
drive, magnetic tape device, line printer, card reader; and
operator terminal with printer. The peripheral equipment shall
use the same blank input media (paper, magne:tic tape, cards)

specification shall be provided. - At least one each of the .

.. supplied by the Logistics Service for use by othér ARTCC data
processing systems. Each peripheral controller shall be dual

ported (i.e., capable of being utilized by either of two
computers under software control). Peripherals and their
controllers shall provide error detection features. Line
printers shall operate at a minimum of 300 lines per minute with
a line width of 132 characters and produce at least 4 copies
(i.e., 4 part paper). The line printer shall tramslate the FDIO
flight strip printer character set in the same manner as the
Host Line Printer.

MAGNETIC TAPE UNIT (MTU)

The MTU shall consist of a controile: and a nine (9)-track
magnetic tape transport (MIT).

CONTROLLER
The controller shall provide selectable recording demsities of

800 or 1600 bits per inch with both lateral and longitudinal
parity checking and buffering up to 32,760 bytes. ‘

FUNCTION COMMANDS

Function commands shall be accepted in the form of forced
External Function (EF) command words, i.e., the magnetic :ape
unit shall not present an External Function Request (EFR)
signal. The controller shall accept these EF command words an:
issue the necessary series of subcommands to a magnetic tage
transport. « B

MAGNETIC TAPE COMMANDS

The controller shall be capable of accepting from a CPU and

- executing at least the following tape commands:

"y

(b) Write/Record.
(¢) Backspace "n" files/records.

(d) Rewind to Load Point.

(f) Space Forward von records/files. i
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16.2.1.1.3

16.2.2

(g) Space Reverse 'n" records/files.
(h) Read Status.

TAPE TRANSPORTS

The basic equipment shall have the following characteristics as
minimum:

(a) Use magnetic tape with a width of one-half inch;

(b) Tape capacity of 2400 feet, reel diameter of 10 1/2 inches,
reel hub 3.69 inches (IBM) Standards;

(¢) Dynamic reel braking. Instantaneous speed variations not
to exceed +3% with long term variationm not to exceed +1%;

(d) Tape speed of at least 37 - 1/2 inches per second in normal
forward and reverse condition, and 150 inches per second in

rewind, fast forward and fast reverse operation;

(e) Nine (9) track NRZI (Non-Return To Zero Inverted) recording
(eight data bits, ome parity bit);

(f) Single capstan tape drive, with full width erase head;
(g) Each transport shall be provided with a EOT/BOT sensor,
erase head, and a file protect feature which inhibits

writing when there is no write ring on the supply reel.

DISK SUBSYSTEM

The basic disk subsystem shall be capable of reading, writing,
and storing data and shall be comprised of a disk control unit
and up to four disk drives units per control unit. The
subsystem shall permit two disk drives to operate simultaneously
with any track on any drive accessed in an average of 27
milliseconds o